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Introduction

2 aKAYy3IG2yQa /£SHY 9ySNHé& tNRYA&AS FyR /
As we work together to respond to and recover from the C@GM Pandemi¢cclimate change continues

to threaten the health and economic security of Washingtonians. Rural anthtmwne communities

are disproportionately exposed to this thre#@voiding the worst impacts of climate change requiras a
aggressive, comprehensivernmitment to decreagng greenhouse gammissiongapidly and equitably,
across alt | & KA y 3 i 2ngrgy{séclorsti@rportadon, buildings, electricity and industihe

longer we delay in taking definitive action to reduce greenhouse gas emissierggiter the threat

posed by climate change to current and future generations, and the more costly it will be

The 2021 State Energy Strategy offers a path forward for Washington to transform its economy to be
vital and productive without relying on fos$&ilels and their pollution. This transformatigrdeep
decarbonizatiortg, requiresinvestments in technology, such as capital spending orcianlion

equipment and infrastructureAt the same time, there will be savinggh less spending on fossil fuel.
Implementing the strategy will result in job creation, economic development, environmental quality and
health benefits, while requiring significant public and private commitment and investment.

We can achieve this transformation in a way that supports our other public polig
goals for economic development, reliable and affordable energy supplyspgya
jobs social equity and environmental justice. We can make this transitionay a

that both cleansupouralr Y R 2dzYLJA G NIia 2dzNJ SO2y 2
0SOIFdzaS AGQa KIFLIWISYAy3ad NRAIAKG y2g | f
innovation, our skilled workforce and competitive advantage are our greatest as
and they are the reasomnge are a global leader in the clean energy transition.

Governor Jay Insleg

Creating a Model for Global Decarbonizati

through Washington State Science, Engineering and Techng
Washington Academy of Scienc

Sept. 17, 2020
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Executive Summary

Avoiding the worst impacts of climate change requiresmprehensive commitmertb decreagng
greenhouse gas emissions. Washington has committed to do its part and has launched initial efforts with
legislation to require clean electricity and efficientildings. Much more is required in the near term to
realizethe transition to a clean economy. The path forward requires investment and action, and it
promises a stronger and more just economy.

The 2021StateEnergy Strategy is designed to provide a roadforY SS i A y 3 gr&eShousdi | (1 SQa
gas emissiotimits. Enacted in 2020, the law commits Washington to limi#586 below 1990 levels by
2030; 70% below 1990 levels by 2040; 95% below 1990 levels with net zero emissions.by 2050

The path to a clean energy economy outlined in this strategy requires rethinking virtually every aspect of
energy use in Washington. The state needs more efficient buildings, smarter appliances, vehicles using
new sources of energyinvestments in industal processes, a stronger electricity grid, aighificant
innovation.

As a state known for innovation and environmental stewardshignd onethat is already committed to
a 100% cleaelectricity gridt Washington is poised to lead the nation in pol&cend actionshat will
spur the innovation and investment required pait it on the roadio redudng emissiondo net zero by
2050, whileimproving quality of lifeand drivng economic growth particularly in light of COVA» ¢p Q a
devastating eonomic impats. A just and equitablstate energy strategis a necessary condition for
successThe strategynust benefit peoplebusinessesand rural, urban, frontlineandindigenous
communities throughout the stat

Develojng aDeepDecarbonization Framework

The analytical framework for the 2021 State Energy Strategy is a comprehensive assessment of the
2LI0A2ya F2N FOKASOAY3 GKS adrisSqQa SyrAaarazya tAYAd
searches for the lowest coptith toreduce emissionbased on what we know today about

technologies, costs, and markets. By exploring multiple pathways, the analysis illuminates tradeoffs for
decision makers.

2 | a KA ylggislatiyely énandateemissions limits decreasteeplyover the next nine years and
eventually require the replacement of virtually all fossil fu@le range of feasible pathways is smaller
than studies have found when analyzing less ambitious lifiitsneet the current lints, Washington
needsto move aggressively on multiple fronsspecially to meet the 2030 limit.

A Transportation at45: 2 F (i K2818emissionsSuat embrace a myftionged strategy of
electrifying as many passenger, truck, and freight vehidgsoasible; investing immediately in
the infrastructure required to support massive vehicle electrification; developing incentives and
land use plans to reduce miles traveksold increase other modes of transport, such as transit,
cycling, and walking.

A Buidingswith28: 2 F (1 KS a 8§ reduBeadoyedrariel thadsidrmation approach
that combinedransitioning fromfossil gago electrification, withdeeplevels of efficiencyor
new andexisting buildings, and smart building demandnagement

1 Chapter 43.21F.090 RCW
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A Electricityat16: 2 F G KS & (i, mistD>QE0¥SciEandyi2hahybi 2050roughly
double its output while continuing to provide reliable power

A Industry must reduce emissions where possitileyvelop clean fuels and carbon captunegrk
with energy intensive trade exposed businesses to mitigate the impacts of the clean energy
transition; and develop a clean energy industrial pafic@ 3 dzA RS {-dadondutude.i S Q a

CA3IdzNBE ™ 0 Sf 2 gotahihis®rical grasKeMissisiiromi1890 & 2018 and projected gross
emissions from 2020 to 2038y source

Figure 1. Historical and Projected Gross Emissions in Washington State

Washington Historical and Projected Gross Emissions
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Source: Washington State Department of Ecology for historical emissions. Washington State Enegyy [t
Decarbonization Pathways model for projected emissipn26).

The DDP approach of looking at multiple sectors of the economy simultaneously yields insights that
could easily be missed in a sectyrsector approachfFor example, &ey crosssector finding here is

that clean fuels, such as renewaltlgdrogen and cleasynthetic or biogenic fuelsvill be a key to
decarbonization. Washington can produce these products using clean, renewable electititn
captured from industrial processesd fuels derived from biomassoidg so can improvthe flexibility

of the electric systemo respond to high penetration, intermittent renewable power generatidhese
fuels will replace fossil fuels in uses that cannot be quickly or completely converted to direct use of
electricity.

Key Crosscutting Recommendations

The202K G GS 9y SNHe& { iGN} i{GS3e A& 2NBHIFIYyAT SR 6& ONRIR
technological and policy issues are present. The strategy includes dozens of individual recommendations
for action by policy makers, government agencies, utilitieisape businesses and individual

households.
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At a high level, the key and cresstting recommendations are:

A

Communities.Climate change will inflict its greatest harm on frontline communities, tribes, rural
areas, and lovincome households, just as the@mmic and health impacts of COV1Dare

now disproportionately affecting those same populatiodgsent deliberate and committed

efforts, the envisioned clean energy transformation could easily leave these communities worse

off.

0 Adopt state policies tochieve universal broadband access.

o0 Examine clean energy policies for equity impacts in development and during
implementation.

o Provide the money needed for communities to invest in clean energy transformation.

0 Support workers to acquire the skills for cleamergy jobs and enact policies to protect
workers in transition.

Transportation.No sector is as important as transportation to achieving decarbonizatmmas
complex in its operation and governance. Two ciagiting legislative actions are key to
progress in this sector:

o0 Establish specific targets feehicle salesransportation demangdand emissionsvith
accountabilitymeasures fomeeting those tagets.

o Adopt a low carbon fuel standargda comprehensive mechanism to replace fossil fuels
with electricity, hydrogen and clean synthetic or biogenic fuels.

Buildings.There is great potential to reduce and eventually eliminate the use of fossil fuels to
hSFG FYR LI26SNI 2 aKAY3AG2yQa LI NIYSydas 2FFAO0OS:

0 Replace the direct consumption of fossil fuels, primarily natural gas, withefiigiency
electric heat pumps for space and water heating.

o0 Strengthen and deepeenergy efficiency programs and standardgdous on reducing
emissions

o0 Adopt specific targets and accountability for greenhouse gas emissions in the built
environment.

Industry. Policy makerand the private sectowould benefit frommore information, tehnology
and coordination.

0 Conductathorough assessment of opportunities to transition to l@missionindustrial
production and collecinformation about the use of fossil fuels in induatrprocesses
and the opportunities to increase efficiency andtsWw to electricity.
o Coordinate policy with other jurisdictions to adopt consistent policies thabgnize and
reward lower emissionin-state production
0 9YKFYyOS NBaSINODK FyR RS@St2LISyd LINRBINIYa |
resources.
o Promotedevelopment of clean fuels refining and carbon capture.

A Electricity.Washington is on its way to eliminagjgreenhouse gas emissions from electricity
with the implementation of CETA. Structural changes are edéadl ensure the capacity to
provide electridty to replace fossil fuels in transportation, buildings and industry.

o Investin new transmission capacity and renewable generatioordinatingwith other
states.

o Developdistributed energy resources along wimart capabilitie®n the grid and in
consumer equipment to ensure reliability and flexibility.
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0 Strengthen mechanisms to ensure resource adequacy and efficient electricity markets.

Developinghe 2021 State Energy Strategy

The Department of Commerce developed the 2021 State Energy Stratégyocatively with

stakeholders and members of the public. The Legislature established an advisory committee to develop
the strategy? The 27Zmember committee was made up of legislators, government officials, and
representatives of civic organizations,eegy and utility businessess avell agpublic interest advocates.

The committeemet 10times between January and December 2020, weighing in on emerging analysis,
findings and potential policies.

The development of the strategysed both quantitative andjualitative analysiandincluded a sector

specific technical advisory process to evaluate and identify policies and a&®agesult of

supplemental funds made available by the Legislature, Commerce engaged a team of local and national
experts to perform the following tasks:

A Meta-Analysis Review relevant, existing studies, policies and law to provide grounding and
context for the rest of the work.

A DecarbonizationModeling: Run six scenarios to uncover potential pathways to achieving our
climate goals. This modeling was directional but determinative.

A Technical Advisory ProcesBerform a deep dive into four energy sectors (transportation,
buildings, industry and electricity) to identify key issues and narrow the suite of policies to
consider. This process involviederviews with score of experts, including advisory committee
members to learn about practices that have workduavenot worked or should be considered.
It also included broad scale reviewrefevantregional, national and international literature.

A Economidviodeling Canduct analysiso fill in gaps in our understanding of the economige
impact of the various decarbonization policies and actions being considgredficallyprovide
results describing the implications on jobs, economic competitiveness and publib.healt

The publichad opportunitiesto be involved throughout the development of the 2021 State Energy
Strategy General outreach efforts includecommunication througtan email sigrup list, creating
awareness at existing venues and events and implementing opportunities for public listening and
comment in meetings and online.

Toward the end of the process, thenasa publichearing to provide a forum for the Department of
Commercead gather formal input on the draft strategy. Whenever possible, advisory committee
meetingsand discussions werm@pen to the public, accessible remotely and incldd& opportunity for
public comment

While the strategy was developed transparently andatmiratively, there is more outreach to be done
to guideimplementation of theidentified strategiesMoving forward2? | & K A y écdmrguyfii@siand
familiesmusthave the opportunityto inform strategyimplementation There must bexdditional
technical, finacial and human resourcésr community participatiorin the clean energy transitior his
includesplanmning, evaluaing and implemening energyand resiliencerojectsthat meet the needs of

2 Chapter 43.21F.090 RCW
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their communities At the same time, w must identify andamendlawsandrules,removebarriers and
changesystems that prevent equitable and just participatioroir policy choices and the costs and
benefits of implementing them

In addition, stepsnust be takerto coordinate and collaboratamongpolicymakersn local

governments, in tribal governments, across state government and in regional organizations. All of those

actors are engaged in decarbonization at some la@rehtinga patchwork of goals, standards, programs

and outcomes arounthe state. To achieve a dramatic turnaround in outcomes, and a more equitable

transition, Washington will need tadopt Y2 NB 02 2 NRAyal (iSSYR  d oLBLANPS OK (G K I
emphasizes the contributions and technical support of the many players involved.
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A.Build an Equitable and Inclusive Clean Economy

Washington's executive and legislative brancteognizethe value and importance of including equity
principles in the crafting and implementation of the state's laws and policy. This practice extends to the
energy sectoand is specifically recognized in the two statutes that provide the foundation for the 2021
State Energy Strategy

The law adopting greenhouse gas emissions limits:

(1) Global climate change represents an existential threat tditkéhoods, health
and weltbeing of all Washingtonians. Our state is experiencing a climate emerge
in the form of devastating wildfires, drought, lack of snowpack and increases in ¢
acidification caused in part by climate change.

(2) These threatare not distributed evenly across the state. In particular, rural
communities with natural resourdeased economies, tribes and communities of lo\
and moderate incomes will be disproportionately exposed to health and economi
impacts driven by climatehange.

(3) The longer we delay in taking definitive action to reduce greenhouse gas emi
the greater the threat posed by climate change to current and future generations
the more costly it will be to protect and maintain our communities agamestmpacts
of climate change. Unchecked, climate change will bring ever more drastic declir
the health and prosperity of future generations, particularly for the most vulnerab
communities®

And, the Clean Energy Transformation Act:

Thelegislature recognizes and finds that the public interest includes, but is not limited to: The
equitable distribution of energy benefits and reduction of burdens to vulnerable populations and
highly impacted communities; lostgrm and shortterm public helth, economic and

environmental benefits and the reduction of costs and risks; and energy security and resiliency. It
is the intent of the legislature that in achieving this policy for Washington, there should not be an
increase in environmental health imgts to highly impacted communitiés.

Similarly, the legislative direction for the development of the 2021 State Energy Stratpgyesthe
Department ofCommerce to ensure "that the state's energy system meets the health, welfare, and
economic needs dfs citizens with particular emphasis on meeting the needs ofitmeme and
vulnerable populationg®

The2021 Washingtorstate Energy Strategy identifies thelicies and actionsequired to achieve the

A0 G504 INBSYK2dAS 31 & f A YA Ghsrepregdits 4 shificantiaddh 2 y G 2
intentionaltransitionford KS & 4 I (i SA the s&nikiyie2 ecarbonization presents many
opportunitiesfor addressing inegties among the residents and communities in our state including

3 Chapter 70A.45.020 RCW
4 Chapter 19.405.010(6) RCW
5 Chapter 43.21F.088 RCW
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A Enhandngresilience in rural Washington; impriog thequality of life for people of color and
low-income communities and enguag frontline communitiesand communities of color
equitably kenefit from the transition to clean energy;
A Growingand diversifing?2  a KAy 32y Qad SO02y2Yéx AYONBlIaiAy3d (K¢
sustaining jobs by expanding access to education and training for workers;
A Improving health outcomes witimproved siting pocessesypgrades to aging housing stock and
cleaner transit options; and
A Improvingthe comfort of homes, groimg neighborhood businesses and enisigrbasic
necessities are accessible and affordablentore Washingtonians, including those without an
automobile and/orthoseliving in our most remote communities.

Implementing A KAy 3id2y Qa Sy SNA &-ternibenkfits, 3nalddingsjdb tarfd edar®rid S NJ
growth, financial savings, improved air quality and enhanced resilience. Realizing thetsrhong

benefits will require upfront investments and major shifts. Experience tells us, and the data confirm,

that without intentionalaction, the costs and benefits of the energy transition will not be shared

equally.Social racial, geographic and economic disparitiesild instead determine which individuals

and communities benefit the most, and whialould behit hardest. It is this cycle that equityriented

policy seeks to disruptp ensure thatclean energy goals to pport a just and sustainable future for all.

Opportunities for community empowerment, localengy independencand capacity and wealth
buildingare central toa plan hat willachieveenergy equity The issuesust be understood through a
community-centered participatory procesdesignedo result inequitable policies.

The2021 State Energy Strategy was developed with stakeholder and public engagement and input.
Most notably, the process was informed by consultation with many technical experthamnabust
involvementof a 27person Advisory Committee including, among others, members recommended by
labor unions, tribal governments and civic and environmental organizations.

Yet, the outcome is product characterized by eompressed time frame angldue to the onset of a
global pandemic durinthe strategy developmeng limited in-person, orthe-ground public and
community engagemenioving forward? | & K A y édmrguyfil@siand familieshroughoutthe state
musthavethe opportunityto inform theimplementation of thestrategy.

Additionaltechnical, financial and human resourcesst be made availabl®r community participation
in the clean energy transitioT his includeplaming, evaluaingand implemening energyand resilience
projectsthat meetthe needs ofti K S & (i I (icBrindunitR\AtIeEMS timepolicymakersnust
identify andamendlawsandrules,removebarriers andchangesystems that prevent equitable and just
participation inpolicy choicegndin determiningthe costs and benefits of implementinigose policies

The lived experiences of communities and the individual voices and organizations that advocate on their
behalfmust be valued and relied ofiVashington hasuccessfuéxamples of energy equisfforts led

and informedby community organizations or community memhefsese efforts can serve as models

and inform the implementation aihe energy strategy and future choices. Examples inclEdeet
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Sound Sadgedimate eqlity communitybased participatory resear¢tthe Washington Tracking
NetworkQ énvironmental justice mapping projett, y R Y A y ZClimag EnyQily &ehimunity Task
Forceto inform and support the 2020 Climate Action Pfan.

There also must be ongoimgtentional and thoughtful engagement with Tribal Governments to

understand the different ways Tribes approach their relationship with energy. Steps must be taken to
Syadz2NB YSIYyAy3aFdzZ 2dziNBIFIOK (2 yR 2Lhé.MidzyAie T2
addition to direct engagement with Tribal staff and leadenganizationsuch as the Affiliated Tribes of

Northwest Indians, the Association of Washington Tribes and the National Congress of American Indians

are valuable forums in which to callorate on climate and energy issues.

Among other thingsmplementation of the strategy mustupport sefdetermination and strengthen

tribal sovereigntyPlanning efforts conducted by tribean help inform the actions of other

governments. Examples include tBeokané€lribeQ dimate action plaif the Makah¢ NXA 6 SQ& NBYy Sé !l o
energy plaf® and climate resilience pldhand theQuinaultL Y RA |y climaté restligh€edplat?

Finally, theCOVIBL9 epidemic has been focusing event for equity and access in Washingiwh

across our nationThe impacts of COVAI® have beemisproportionatefor certainsegments of our
population and parts of our urban and rural geographyhe pandemic has exposed inequities that
have long existedue to historical underinvestment and systematic racigimese refities are not
circumstantial. ieyreflecta status quo that keeps more affluent and white communities comfortable
and prosperous atite expense of lovincome and communities of color. To address the climate crisis,
we must confront the role of systemic racism and oppression in perpetuating climate injustice.

1. Principles foEquitablePolicies forEconomic Recovery

In the near termand at a minimumio support @ economic recoverthat ensures equitythe following
principlesguided thechoice ofpoliciesand actions to include ithe state energy strategyftese
principles mustlsobe incorporated into the implementation of the stedy moving forward.

6 dPowering the Transition: Community Priorities for a Renewable and Equitable £(Puiget Sound Sage, 2020),
https://www.pugetsoundsage.orgvp-content/uploads/2020/06/PugetSoundSage_PoweringTransition_June2020
1.pdf.

7 Esther Min et al.¢The Washington State Environmental Health Disparities Map: Development of a Community
Responsive Cumulative Impacts Assessment dimvérnatioral Journal of Environmental Research and Public
Health16, no. 22 (November 13, 2019): 4470, https://doi.org/10.3390/ijerph16224470.

8 Matt Kuharic, Jamie Stroble, and Lara Whitley Bind€ing County 2020 Strategy Climate RBléting County,

2020).

%6Sustainable Community Master PégiSpokane Tribe of Indians, 2013), https://spokanetribe.com/wp
content/uploads/2020/03/FINAL_2015_ SCMP.pdf.

0 RobertLynette, John Wade, and Larry Cou@amprehensive Renewable EneFgpasibility Study for the Makah
Indian Tribeg March 31, 2005, https://doi.org/10.2172/850362.

11 éMakah Tribeg 2017 Projet,é¢ November 2, 2020, https://www.energy.gov/indianenergy/makiitve-201 7-

project.

126DOE Assists Quinault Indian Nation with Plans for a CliResdlient Communitg,Energy.gov, 2016,
https://www.energy.gov/indianenergy/articles/do@ssistsquinaultindian-nation-plansclimate-resiient-

community.

13 dwashington State COVUI® DashboardéWashington State Coronavirus Response, November 2, 2020,
https://coronavirus.wa.gov/washingtostate-covid19-dashboards.
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1.1.Recognize and clearly state the impacts of the pandemic on Washington

AcrossWashington, thepandemic has torn théabric of ourcommunities and families. This includes
impacts to income, healthcare, housing, education and food access. Highly impacted communities and
vulnerable populations are suffering disproportionadlye provided little protection and are limited in
advocacy. fiese impacts must be cleadgknowledgedvhen designingnd implementingpolicy.

Three Dimensions of Equity

To realize this vision the state must change course because the status quo will
continue to perpetuate past inequities. Thus, transfational change is necessary. |
setting off down the path of deep decarbonization, there are three dimensions of
equity for the state to consider:

Structural Equity

A commitment and action to correct past harms and prevent future negative
consequences by institutionalizing accountability and decigiaking structures that
aim to sustain positive outcoméso address structural equity, the state should:

A Aigni KS adGFi8Qa GNIYyaALRNIIGAZ2YZ Sy
climate ar equity priorities and with an explicit understanding that failing t
do so will continue to disproportionately hurt, and not benefit, people of co
and indigenous people.

A Assessnd analyze the distributional impacts of policy and investment
alternatives along racial, economic, and geographic lines.

Procedural Equity
Ensuring that processes are fair and inclusive in developing and implementing an
program or policy. To address procedural equity, the state should:

A Engagédrontline workers and communitg those that will be most directly
and acutely impacted by policy decisionsharing real decisiemaking power
to craft the solutions.

A Trackoutcomes on an ongoing basis to ensure transparency and
accountability.

Distributional Equity

Ensuring that resurces or benefits and burdens of a policy or program are distribu
fairly, prioritizing those with highest need first. To address distributional equity, the
State should:

A Design and implemenpolicies to prioritize those with highest needs first
when t comes to the burdens and benefits of the energy transition,
accounting not only for present and future impacts but also past
environmental burdens and social and economic disparities.

1.2. Focus on the most vulnerable

Policies must prioritize th systemahat ignore or excludé | & K A y rAoSt¥uherable residents
includingundocumented immigrants, Tribenembers, communities of color and uninsured individuals
and families.
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1.3. Maximize participation and eweation
Determine who needs to be at the talikefore the work startsCenter community experiences and self
determinationby letting eszeryone parttipate as an equal partneAbove allbe transparent

1.4. Policy, programming and benefits mhate an equity lens
Ensure that bnefits are meaningful and endurin§eek out opportunities to help communitiesila
wealth andpursueautonomy.Provideresources forcapacity building and technical assistance

1.5. Solutions are intersectional and strategic

Support minorityowned businesses, with an emphasis on small busineSsggport communities
disproportionately impacted by climate changmllution, economic injustice and other oppressive
forces Invest in housing, transportation infrastructure and econoard workforcedevelopment

1.6. Focus on true, tried and known policies

Given limited budgets and the urgency of need, focus on psliend programs that have successfully
attained equitable distribution of benefits and reduction of burden. Look to successful community
efforts for models to scale up.

1.7. Advance the fight against climate change

Programs and investments must result @ductions ingreenhouse gasmissionsRecipients must
commit to reducing their climate impactslew revenue schemes cannot result in increased pollution
Invest in just transitions for workers of climate chadg®acting industries

2. Strategies for Eqtyi in the State Energy Strategy

Implementingthe state energy strategy can build on the robust, ongoing statewide efforts to address
AYySlidAaGASa | ONRaa 21 aKAy3Jdz2yd ¢K2asS STF2NIaA AyOf dz
Poverty ReductioiVorkgroup®®i KS 9y @A NR Y Y Sy (i | tratalyieds fdr ncdPoratingd | C2 NO S
environmental justice principles intate actions, the Ng Approaches Pildttesting ways to engage

communities, as well as implementation of tequity provisions in CETdiscussed abové

Proceduralequity must be incorporatedn the design and implementation of policies and actions
identified in thestrategy Community voicesnust be centeredy engaging frontline communities and
organizations in thémplementation of this strategyin addition to this procedural equityhis strategy
presents five interconnected, iterative policy design recommendations:

1) Ensure equitable access to economic benefits and opportunity by empowering communities
This work an be supported through participatory processes, direct funding, removal of barriers
to autonomy and independence and greater access to processes and decisions.

2) Ensure universal and equitable access to affordable remote service optigfferts must be
expanded to develo@ffordable, quality broadbandncluding in rural and unserved or under
served areas.

14 éDismantle Poverty in Washingtdrlovember 2, 2020, https://dismantlepovertyinwa.com/.

15 gEnvironmental Justice Task Force Informai@overno@ Interagency Council on Health Disparities, November 2, 2020,
https://healthequity.wa.gov/TheCouncilsWork/EnvironmentalJustice TaskForcehafioon.

16 New Approaches: TestirgNew Community Engagement Moddlyashington State Department of Commerce, n.d.,
https://www.commerce.wa.gov/servingommunities/newapproaches/.

17 Chapter19.405.010(6RCW.
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3) Center program design on reduction of energy cost burdeReduce home energy and
transportation costs for those spending too high a proportion of tireiome on them by
focusing on cost burden as a metric in planning.

4) Incorporate health disparity metrics into energy planninginprove health and safety,
safeguard against health and safety risks and improve access to the physical, service and social
condtions linked to health and welleing by operationalizing a health disparity metric in energy
planning?®

5) Increase resilience and energy sovereignty for Tribes and vulnerable commun8igsport the
efforts of communities especially prone to instabilitgrh climate change and other natural
disasterssuch as communities located in the Cascadia Subduction Zone, wildfire prone areas
and communities impacted by fossil fuéls.

6) Address procedural inequities in program design and prioritize equitatiéxelopment
Perhaps the most significant combined eqatyd-energy gains can be made through planning.
The state has an opportunity to help guide clean and equitable development of programs and
funding that support development.

8 ¢How Do Neighborhood Coitihns Shape Health? An Excerpt from Making the Case for Linking Community Development
and Healtls (Center on Social Disparities in Health, Build Healthy Places Network, Robert Wood Johnson Foundation, 2015),
https://www.buildhealthyplaces.org/content/uplads/2015/09/HowDo-NeighborhoodConditionsShapeHealth. pdf.

19 ¢Resilient Washington Subcabinet RegdWashington Military Departme@ Emergency Management Division, 2017),
https://mil.wa.gov/asset/5ba420648fb16.
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1. Washington Stat&missions

2 | 4 KA yrasidents @ndél businesses were responsible for 98.9 million metric togreehhouse gas

emissions in 2018, the year of the most recent state emissiorentory. Nearly half (45%)fahe

SYAaaAirzya oSNB FNBY GNIYyALRNIFGAZ2Yy® ¢KS adldasSqa i
per capitag compared to other stated)Vashingtonians drive slightly less per cafiitaut consume more

fuel for freight, air, and ship travel.

¢KS NBFaz2y (NFyaL}2 NI G Agegnhduse gdemissiang profilé is dugtothe a KA y 3
NEfl GA@Ste Of Sty St SO0 NR GgiednBouse dasihifsion®in pOg8twere mc:’z 2 F
from the electric sector. Buildings and industry comprised nearly a quarter of emissions, and non
energy/nonCQ emissionsvere approximately 15%. (See Figare

2 | 4 KA ydeerthgu§edgasmissions have grown by roughly 10% since 1990, the baselinérgear
whichto calculatdil KS &Gl 65Qa8 Syraaizya tAYAlGad /2yaSljdsSyiat &
reduction relativeto 1990 translates to a 53% reduction relative to emissions in 2018.

Figure2. Washington Stat€2018 Emissions Inventory by Sector
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SourceWashington Stat®epartment of Ecologgreenhousezasinventory

208.S. VMT Per Capita By State, 19817¢ 2019, https://www.enotrans.org/enaesources/us-vmt-per-capita-by-state-
1981-2017/.
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1.1 Pathway to Zero Net Emissions in 2050

The objectives of the 2021 State Energy Strategy are directly linkbe tevisedgreenhouse gas

emissions reductions limits established by the Legislature in 2020. Updating limits set in 2008, the
Legislature established ambitious econcimigle goals: #5% reduction below 1990 levels by 2050, with
interim economywide emissions limits of 45% below 1990 levels by 2030 and 70% below 1990 levels by
2040. In addition, the state has committed to net zero emissions by 2050, which means that the
residual 5% (©5 MMTCG@e) of emissions in 2050 will need to be balanced by an equivalent amount of
biological or geological emissions removal from the atmosphere. These limits are established if'statute
and are based on scientific assessment of the pace of emissions decline needed globally to keep
warming to within 1.5 degrees Celsius above-inctustrial levels.

This strategy focuses on the £€nissions that result from energy use, but the statewsdeissions
limits cover all types ajreenhouse gasmissions, including ne8Q emissions such as methane from
agriculture, waste, and natural gas leakagmed perfluorochemicals in aluminum productiowhile
reductions imon-CQ emissions are possibléhe solutions are highly uncertain.

For the purpose of modelling for this strategy, assume that all of thgreenhouse gasmissions in

2050 will be in the nofCQ category and that these residual emissions will be offset by biological or
geological sguestration, thereby achieving the net zero limit of state law. This meansitha05Q

energy and industrial G@missions (referred to as energy emissions in the rest of this section) must be
zero.This allows for the use of carbareutral fuelsincludng zero net emissions biofuels and synthetic
fuels that capture carbon from the atmosphere and release it agaigure3 shows the trajectory of

fAYAGA G2 0S | OKASOSR 08 Hymenhoosk gadnissichy, 2 | aKAy3d2y

21 Chapter 70A.45.020 RCW

Washington State 2021 Energy StratedylRST DRAFT 18| Page



Figure3. Washington State 2032050greenhouse gag&missiorLimits (assumaresidual 5% of 1990
emissions remaining in 2050 will be offset by biological or geological sequestration)
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1.22 | & KA yZ30Eniissdns Challengaitting EnergyEmissions irHalf
aSStAy3a GKS aidlidSQa SYAaaarzy NBRdz@achingthye dédepe A i F 2 NJ
2050 limit It will requireall sectors of the economy to reduce emissions ed@d pace

Translated proportionately to the energynissions, the 2030 limit is equivalent to removing 45 million

tons of the 85 million tons of G@mitted from energy in 2018. The stagéarts froma 69% clean

electricity grid that contributed 16 million tons of i@ 2018. If all electricity emissiomgere removed,

2 aKAY3d2y Qa4 Hnmy SYAAdaArAz2zya ¢2ddZ R KIS (2 RNRLI |

Additional emission reductions will need to come from measures other than decarbonizing electricity
These measures incluadectrification and efficiency improvements energy using technologies in

22 Chapter70A.45.02@RCW
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buildings, transpostion, and industry and displacing fossil fuel use, primarily in transportation, with
clean fuels.

The challenge for Washington will be implementing a decarbonization &gy integrated across all
sectors of the economy thateducesenergyrelated greenhouse gasmissions in half in 10 years.

2. Pathways to Decarbonization

To examine potential paths to meet the 2030 and 2050 emissions limits, the Departntéatroherce
commissioned deep decarbonization pathways (DDP) modeling. This effort analyzed alternative
decarbonization scenarios within a modeling framework to inform the selection of policies and actions

G2 RSOFIND2yAT S (KS aidl ingdecadeSy SNAHe &aSO0G2N 20SNJ (1KS
Evolved Energy Research conducted this analysis using the EnergyPATHWAY'S and RIO modeling suite.
Earlier versions of these models have supported decarbonization modeling for the region and the

state?® The modeling incorporates currenttechin@ 38 | yR SO2y 2 YA Oeldetricityt = (G KS &
and emissions limits, state and regional assumptions developed in consultation with stakeholders, and a

set of scenarios that capture the effect of potential strategies. The full technical reportd@02il

State Energy Strategy DDP modeling can be found in App¥ndixhis section, we address the
Y2RStAy3dQa (1S5e& O2yOftdzarzyad

2.1 Decarbonization Scenarios

The deep decarbonization modeling explores one Reference Scenario adddarbonization scenarios

described inTable 1 The results tease out the key opportunities and challenges in decarbonizing all
aSO02NR 2F GKS SySNHe SOz2y2Yeée I (imis @Qifivelr OS Ay RAOI {
decarbonization scenariorodeledY SSG (G KS adl GSQaim&YAaaizya NBRdAzO( A 2

23 6Deep Decarbonization | Governor Jay Insteecessed November 2, 2020,
https://www.governor.wa.gov/issues/issues/energyvironment/deepdecarbonization.
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Table 1 Scenariof\nalyzed, Reference Scenario and Five Decarbonization Scenarios

Summary

Business as usual

Electrification Investigates a rapid shift to

electrified end uses

Transport Fuels Investigates reaching
decarbonization targets with
reduced transportation

electrification

Gas in Buildings

Investigates reaching
decarbonization targets by
retaining gas use in buildings
Constrained
Resources

Investigates a future that limits
potential for transmission
expansion into Washington

Behavior
Changes

Investigates how lower service
demands could impact
decarbonization

Key Question Policy Mandates

Assumes current policy is implemented and No constraints on emissions.

no emissions target

What if energy systems achieved aggressive
electrification and aggressive efficiency, and
relatively unconstrained in-state and out-of-
state technology were available?

What alternative investments are needed
when larger quantities of primary fuels
remain in the economy?

What is the difference in cost of retaining

gas appliances in buildings? Meets 2050 net zero emissions target

What alternative investments in in-state
resources would Washington make if
transmission expansion is limited due to
siting/permitting challenges?

What if policy-driven or natural behavior
changes (i.e., more telecommuting post
COVID-19) lower service demands?

SourceWashington State Energy Decarbonization Modeling 2020, Evolved Energy Rgs@4jch

In each decarbonization scenario, the model finds the lowestwagtof supplying energy to metie
2030 and 2050 emissioffimits. Technology costs are basedtbe best publicly available projections
Actions to reduce emissioresossthe sectors of tke economy. Comparing the scenarios provides useful
information about the best strategies for decarbaatipn, targeing the lowest cost actions firstn this

way policies and actionwith more lowcost opportunities take greater and earlier action to dexzmize

than those with fewer.

Projected Reference Scenario emissions from energy use and the energy emissions limits for the
decarbonization scenarios are shown in Figure

Washington State 2021 Energy StratedyfRST DRAFT
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Figure4. Washington Statérajectory to 2050, by energgonsumption in each sector
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The Reference Scenario reflects future developments consistenthéth ®{ ® 5SLJI NI YSyd 2F !
| yydzZ t 9ySNHE hdzif221Q4a wWSTFSNBYOS {OSYyINR2: +a 68
adlkdSQa wmnx: OCERiyreflectednGné Refe@ica Bcenarlo.gEvea with the

elimination of emissions from electricipnder CETA 2 I a KAy 32y Qa 2@0SNIff SYAaa
the Reference Casbecauseavithout new policies fossil fuel consumption will increase as fast as the

electridty sector phases out fossil fuels.

¢tKS RSOFNb2yAT lIGA2Yy aOSylNR2a Ay@SaiAigeénioBseRA FFSNB
gasemission limitswith each scenario reflecting different policy prioriteasd/or uncertainties in future

outcomes Comparisons between and among tiéferent outcomeinvestments and overall costs of

decarbonizing the econonig eachscenario inform the policy choices in the 202thteEnergy Strategy.

The Electrification Scenario explores the impacts of achieviagid shift to electrified end uses. The
Transport Fuels Scenario models a slower transition to electrification in transportation, either due to
policy driving a more gradual shift, or because of slower than expected electric vehicle adoption.

The Gas in Buildings Scenario models a future where demand for gas in the built environment, such as

for heating and cooking, remains through 2050. Gas supplied through the pipeline can include a blend of
different types of gas. This blend is referred toa & LIA LISt Ay S 3 a¢ sthaggyd KS NBYI Ay
Pipeline gas can be partially or even fully decarbonized by replacing fossil gas with clean alternatives

such as biogas, synthetic gas, or hydrogen.
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The Constrained Resources Scenario models the impaA@shington were unable to expand

transmission interties to other states. Finally, the Behavior Change Scenario evaluates the impact of
consumer choices to decrease their energy consumption by driving less and reducing their demand for
energy services indildings. For the assumptions behind all six scenarios, please see the technical report
that accompanies the stratedy.

2.2 Changes in Energy Demand

In all five decarbonization scenarios, electrification and efficiency drive lower total final energnde
than in the Reference Scenario, wheneergy demandncreases 6% over 2023, the year we assume the
economy has recovered from the COMI®pandemic (see FiguE. In all scenarios other than Behavior
Change, customers have the same demandfargy servicefor examplethey heat their homes to

the same temperature and drive the same number of miles. Final energy demand varies because of
differences in the energy efficiency of the different types of equipment customers can use to provide
these services. For example, a battery electric vehicle requires less energy per mile than an internal
combustion engine fueled by gasoline.

Figure5. Total Energy Demand 202050

Final Energy Demand

Electrification and efficiency drive lower total energy demand
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SourceWashington State Energy Decarbonization Modeling 2020, EvoleegyHResearclpage28.

However, improvements in efficiency cannot happen overnigatiring existing equipment alate
modelgasoline vehicle for exampteis expensiveReplacingequipment on that scale would be

infeasible all at oncelherefore, ve assumeconservativelythat customers invest in more efficient
equipment only at the end of the useful life of their existing equipment, a time when they would have

24\Waslington State Energy Strategy Decarbonization Modeling Final Report Draft. Evolved Energy Restsuet80, 2020
https://www.commerce.wa.gokwp-content/uploads/2020/11/WASE S ERDDRPModelingFinatReport.pdf
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boughtnew equipmentanyway. The total stocks of equipment in homes, businesses and on the road is
of varyingageat any given timelt takes time to roll over total stocks of equipment to more efficient
and cleanewersions.

Using energy more efficiently through electrifizan and other measures reduceserall demand and
the investment needed in energy supply infrastructure and fuels. The costs of the new equipment
necessary to lower final energy demand is likely greater than the cost of less efficient equipment.

However reducing supply infrastructure and fuel investments saves money. How a scenario compares in

total cost to any other depends on its relative demaadd supplyside costs.

In the Electrification Scenario, total energy demand drops 28%. Electricity demmmsl @0% over 2020
levels by 2050, displacing fossil fuels in buildings and transportation through assumptions that drive
replacement of existing equipment with electrified appliances and vehicles at the end of their useful
lives. The Constrained Resour&snario shares the same final energy demand as the Electrification
Scenario and is therefore not shown.

Total energy demand drops the least in the Transport Fuels Scenaria 238#@nd for fuels is still
significant in 2050 because greater numberstérnal combustion engirewith remain on the roads.
These vehicles have lower energy efficiency than electric alternatives.

The Gas in Buildings Scenario sees a 25% drop in total energy demand by 2050. In contrast to the
Electrification Scenario, custeers replace gas consuming appliances with more efficient modern gas
appliances. Differences in the pace of electrifying transportation accounts for the largest differences in
demand between the scenarids.

The Behavior Change Scenario achieves the ggedtop in demand for energy (32%ith less use of,

and therefore need forenergy in transport and buildings. This scenario illustrates the benefits available
if policymakers act to encourage driving cars less and using less energy in buildings.ilhseee w
achieving the levels of electrification required to hit the 2030 emission redulitiohpresents several
technical and economic challengd&hisputs an even finer point on the need to encourage less energy
use wherever possible.

2.3. Modeling the Supply Side

The previous section presesthe demands for energy in Washington with different assumptions about
the types of equipment customers would adopt on the demand side. The next step of the modeling
determined the leastost way of providing that energy through investments in and openatiaf

2 aKAY3Ii2yQa SySNHeE& adzZli ed ¢KAa AyOfdzRSa (KS
electricity.

Section 1.2 introduced the challenge of reducing emissions by 2030. The relatively small amount of
emissions from electricity in Waistgton means that if we were to decarbonize all electricity production,

251bid, page 2
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additional emissions reductions in other forms of energy use wsiillbe needed. By 2030, the system
will look different, depending on the scenario, as described in the previoti®sec

Adopting electrified energy uses and more efficient equipment nsegectricity demand will increase

as a share of the total demanbdut overall total energy demand will be less. The limits on how fast
equipment can be replaced with these more d#fit options mean thateaching the target also
requiresreducingemissions by using clean fuels. Clean fuels in this section refers to fuels produced from
biomass (biofuels) and fuels derived from hydrogen production through electrolysis (synthetic fuels)
including hydrogen itself.

This section explores these two tdipe strategiesn energy supply:

1. Building a clean electricity sector to supply expanding electric loads
2. Decarbonizing fuels to meet thehort-term emission limits

2.3.1 Building a Clean Etecity Sector to Supply Expanding Electric Loads

Total demand for electricitpearlydoubles by 2050 in the Electrification Scenario and expands

significantly in the other scenarios. Supplying this electricity from clean electricity sources is cheaper

thay 20 KSNJ I f SNy GADPSa adzOK +a RSOINB2YAT Ay3 FdzSf &
because of its significant hydro resource, however we assume there is no opportunity to expand
hydroelectricity supplyin the future.

Wind and solar reources provide the additional energy needed. In 2020, Washington is a net exporter

of energy. As fosgijenerationretires and renewable generatidillsti KS a0 F 0 SQa&8 FF RRAGAZ2 Y
Washington becomes a net importer, bringing in 43% of its etéstiby 2050 in the Electrification

Scenario, 36% of which comes from Montana and Wyoming wimdinderstand where imports into

Washington derive from throughout the West, please see pdpef 3he technical report in AppendiX.
Thelowerrelative cosbf these out of state resources versus in state opportunities limits the growth of

new renewable capacity istate until 2040 when Washington starts to build solar and offshore wind.

Quantities of resources built in Washington are relatively similar across the decarbonization scenarios
with the exception othe Constrained Resources Scenario. By constraining transmission expansion into
Washington, more clean electricity must come frawstate resources. Prior to 2040, electricity needs

are largely met with increased imports of renewable energy from other states as in the other
decarbonization scenarios. However, in 2040 to 2050, significantly more solar and offshore wind is built
as the capacity to import more from elsewhere is exhausteesthte solar capacity in 2050 is 18 GW
versus 12 GW in the Electrification Scenario, and offshore wind capacity is 10 GW versus 4 GW in the
Electrification Scenarid’

In all decarbonization scerias, wind is the dominant form of energy in the WestérS.by 2050,

followed by solarThis drivegxpansion of transmission across the West to take advantage of both
renewable and geographic resource diversity. Northwest wind and Southwest solatatneetg
complementary resources, and energy flows across the West increase to take advantage of this diversity

26 |bid, p.37
27 |bid, p.36
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to lower total system costs. Greater interconnection among the 11 Western states is a key part of all
scenarios and points to the importancee{pandedegionalcoordination and transmission to lower
overall decarbonization costs. Six GW of new transmission (the maximum permitted in the model) are
added between Montana and Washington and 5 GW between Idaho and Washington b3f 2050.

Part of theincrease in electric loads in all scenarios comes from new flexible loads, including from
electrolysis and electric boilers. Synthetic fuels derived from hydrogen, such as clean diesel, gasoline,
and jet fuel, can be cheaply storethis allowlectrolyss loadso ramp up during periods of plentiful
renewable energy production and reducegwoffline during times of lower renewable output. This

novel, large flexible load helps balance the gmdi shore up reliability

2.3.2 Decarbonizing Fuels to Megj the Emissions Limits

Another critical finding is the importance of clean fuels to achieving the 2030 andg2@&thouse gas
reductionlimits. In all decarbonization scenarios, liquid fuels are not eliminated, but they are fully
decarbonized by 2050 thi a combination of synthetic fuels, biofuels, and hydrogen. These fuels are
produced using renewable electricjtfiomassand, in some cases, carbon captured from industrial
processesUeanfuels substitutefor fossitbased gasoline, diesel, and jet fuel.

The need for clean liquid fuels to meet the 2030 emissions limits is driven in part by limits on the rate at
whichboth the transportation fleet can be converted to battery electric or hydrogen vehialed end

uses in buildings can be electrified. The 208 requiressignificant expansion of theean fuels

industry to reduce emissions from transportation. Fig@rghows how fossil fuels are decarbonized in
three of the decarbonization scenarios coanpd to the Reference Scenario.

Figure6. Clean Fuels are Important to Reach Decarbonizatianits.

28 |bid, p.40
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SourceWashington State Energy Decarbonization Modeling 2020, Evolved Energy Rexasgi.

2.4. Costsand Benefit®f Decarbonization

Energy costs include investments in supgilje equipment, such as wirhd gagurbines, transmission,
and clean fuels production infrastructurand operating costs of the equipment, such as operations and
maintenance and fueln the de@rbonization scenariognergy costs also includevestments in more
efficient or electrified demand side equipment, such as electric vehaegldbeat pumps. The costs of
decarbonization include investments in these categories that are greater thae Reference Scenario.
For example, thexpanding electricity sectavith rapid electrification of end uses requires more
investment than in the Reference Scenario, where loads stay relatively consistent.

Additional equipment costfor decarbonizatiorare largely offset by savingsom the avoidedourchase

of fossil fuels. The decarbonization costs are the net difference in costs between the decarbonization
scenarios and the Reference Scenario. There are additional costs and benefits not included in this
cdculationg the analysis considers only direct infrastructure and operating costs and does not include
other categories, such as growth in jobs. Health benefits to Washington residents from improved air
guality are also not included in these totals, howetle health benefits and their impact on net costs is
covered at the end of this section.
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Annual energy spendiftps a percentage of GDP averaged over thgefr period from 2020 to 2050
is only slightly higher than the Reference Scenario for the decarbonization scenarios a3 Bigws.
Rapid electrification and efficiency measures, transmission expansion, and accesstcbie
resources achieve thewest costsn the Electrification Scenario.

The Transport Fuels Scenario, where fewer vehicles are electrified or transition to hydrogen, requires
more clean fuels, which drives higher co@atthe slower transition to EVs means fewer demasidie
equipment costs.Not pursuing building electrificatiom the Gas in Buildings Scenaaioids

investments in electricity distribution but relies on higher consumptiomofe costly clean fuels.

Leaving gas in buildingsthe short termwill require even morelean fuel investment in the future.

The Constrained Resources Scenario yields cost results that are approximately the same as the
Electrification Scenario, albeit with different investments in different locations. The Electrification
Scenario invests inev transmission capacity to access higlality wind and solar resources in other
states. The Constrained Resources Scenario invests less in transmission but spends more to build
renewable resources iand offshore fromWashington. Even in the Constrainedsources Scenario,
Washington reliesn large quantities of imported energy. Additional investments in offshore wind in
2045 and 2050 are reasonably competitive based on forecasted prices.

29 Annual energy spending is reported in this section as the levelized investment in infrastructure plus operating costs such as
for fuels and O&M.
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Figure7. On Average, Spending f@ecarbonization is Slightly Higher than the Reference Scenario

Average Annual Energy Expenditure (%GDP/yr)
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SourceWashington State Energy Decarbonization Modeling 2020, Evolved Energy Rexsagrdi.

2.4.1. Decarbonizatioending across th&cenarios

Net direct economic benefits exceedstsby the 2040s relative to the Reference Scenario, based on the
assumed resource prices used in the mo@acarbonization requires a significant investment between
2020 and 2030 to reach the stringent 2030 emissions reductions targegneugy spending in the

lowest cost Electrification Scenario dsipelowthe Reference Scenario in the 2040s, as shown in Figure
8. Demand for clean fuels drives cost increases in the short term, but the projected decrease in
decarbonization technology castesults in savings over the Reference Scenario in 2050.

Decarbonization costs are projected to remain below the historical average of energy spending. The
economy is forecasted to grow at a faster rate than energy consumption between 2020 and 2050
lowering energy costs as a share of total GDP. Price spikes in energy spending in the last two decades
are caused by fuel price volatility and the recession. Decarbonizing the economy acts as a hedge against
fuel price volatility in the future by reducingetraction of energy spending on fossil fuel imports and
therefore reducing exposure.

%0 |bid, p.54
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Figure8. Total Levelized Energy System Cost & eaentage of Washington GDP relative to Historical
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SourceWashington State Energy Decarbonization Modei6g0, Evolved Energy ReseapdmeX
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Relative to the Electrification Scengragpending in the other decarbonization scenarios is higheer,

shown in Figur®. Retaining fuel use in transportation or in buildings requires greater investment in

clean fuel productionwhichis more costly than the electrification of end uses in the Electrification

{ OSYI NA2d wSAGNROGAY3I (KS SdQahsyamddRgsoupcds Seehasiddsh y G 2 y
also more expensive.

Figure9. Annual Net Cost of the Other Decarbonization Scenarios relative to the Electrification
Scenario

Annual Net Cost relative to Electrification Case (%GDP/yr)
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SourceWashington State Energy Decarbonization Modeling 2020, Evolved Resegrchpage44.
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The Behavior Change Scenario points to significant savings with actions that incentivize people to use
less energyBehavior changes might include choosing housing with a shorter commute distance or
operating a building at a lower theimstat setting.However, a lack of information about the cast
achievethe changes in behavior hampers full understanding of the savings. It is recommended that the
statefurther study options for coseffective behavioralmeasuresthat would decrease demand for
energy3!

When incorporating health benefits, such as fewer pollutants due to cleaner air, we see net benefits by
2040as seen in Figure 10. However, this does not include climate beriefaseholder health benefits

prior to economic modeling]

FigurelO. Incorporating Health Benefit§Placeholder health benefits prior to economic modeling]
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SourceWashington State Energy Decarbonization Modeling 2020, Evolved Energy Resegeb0.

2.4.2. AddressindJncertainties

The cost@and benefitpresented hereaare subject to the uncertainties inherent in future technology

price forecasts, fuel price forecasts, technology availability, and many other factors. Uncertainty
increases further into the future. The da¥ decarbonization is more sensitive to some costs than
others.For example, electrieehicle forecasts have one of the largest impacts on decarbonization costs.

3L \bid, p.57.
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Vehicles are the largest energy consuming infrastructure purchase that many customerssaresbes
make.Small changes in vehicle cost projections have large impacts on forecasted decarbonization costs

A 10% change in electric vehicle prices impacts decarbonization costs by 0.25% of GDP in 2030 and 0.2%
of GDP in 2050. In recent years, fordsdisr electric vehicle costhave dropped year to year. If this

trend continues and electric vehicles are cheaper in the future than current forecasts suggest, total
decarbonization costs will be reduced.

3. Modeling Implications fér I & K A yEhérgy P &icy
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these limits willrequire a clearelectricity gid by 2030 doubling down on energy efficiency to reduce

energy usandelectrifyingas manyenergy end useas practical. These actions alone do not achieve the

2030 emissions target in any of the modeled scenarios. To further reduce emissions and niieaitshe

clean fuelsnustdisplace a portion of fossil fuel use in the economy

Energy efficiency and electrification require significant investments in new technalogy
infrastructure. Theyre dependent on customers replacing inefficient appliances, processes, and
vehicles with efficient or electrified options.

The process ofaplacing technologies such as appliances and vehicles takes timmeamivhile,

cleaner fuelsill reduce emissions from gasoline and diesel vehicles that remain on the road.
Accelerating development of a clean fugldustry inthe next10 yeards critical to meeting

2 | 3 KAy 3G BmitQla theiHieotrfication Scenario, by 2030 a third of all liquid fuels in Washington
are from clean sources, either bio or synthetplacements for conventionébssilfuels.

In the longer run, as more of the vehicle fleet electrifies, clean fmelgplay a diminished rolen
decarboniation inWashingtonput will remain key to decarbonizing air travel and other applications
where electrification is more challengingnd in egional markets

Additional sectotspecific insights from the modeling include:

3.1 Transportation SecteBpecific Results
Key conclusions from the modelinggarding the transportation sector are:

A The Transport Fuels Scenario with lower levels of transport electrification is more costly than
the Electrification Scenario with higher levels of transport electrification. Pursuing faster rates of
transportation electrificatiorshouldlower the costof 8 S G A y 3 (gréehhodsé gaim8sQ &

A While electrifying passenger vehicles is a @ftctive strategy to achieve econormide net
zeroemissiondy 2050 and helps reduce the need to invest in clean energy technologies for
economywide decarbonizatin, demand for fuels remains high in 2030 even in the
Electrification Scenario. In 2030, 73% of vehicles on the road are still internal combustion
engines using gasoline in the Electrification Scenario. This is because it takes time-fioethng
assets, gch as cars and trucks, to come to the end of their useful life and be replaced by new
electric vehicle$?

32|bid, p.30
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A For heavyduty trucks, we assume demand for hydrogen for laiigjance hauling by 2050,
includingelectric trucks. This drives the need for hydrogen refueling and delivery infrastructure.
Whether hydrogen fuel cells are favored for some transportation applications in the future will
depend on the relative development pfopulsion technologied-or shat-haul trucks we
assume a transition to 100% electfic.

3.11. Implications for State Energy Policy

A Transportation electrification is key to cost effectivdgcarbonize Washington's econonfhe
sooner the state can electrify vehicles, the greater @aveided investment imore expensive
clean fuels, including their associated infrastructure and feedstocks. The more the state can
reduce VMT and encourage sustainable mobility, the less scale will be required in expanding the
clean fuels industry, whick still in early stages of developmefiaiking arly action nowo
reduce the 203Meedfor clean fuels has significacbstbenefits. Costs are on average 0.2%
lower as a percentage of GDP in tBkectrification Scenaritihan in theTransport Fuels Scenay
where less electrification is achieved.

A Because there are fewer current levarbon alternativesor aviation-- electrification
technologyis still nascent- clean fuel production foair travel could provide both a nedgrm
and longterm strategy, given that significademand for jet fuels likely toremainthrough
2050.

3.2 Building SecteBpecific Results
Key conclusions from the modeling regarding the building sector are:

A TheGsas in Buildings Scenari® more costly than th&lectrification Scenarim 2030 and
beyond,particularly when approaching net zero emissions in 20%(s is because greater
guantities of clean fuels are required to offset the emissions from gas in teen@uildings
Scenario. The cost of those additional clean fuels is higher than the cost of the electrification
measures in the Electrification Scenario.

A Decarbonizing liquid fuels rather th@ipelinegas is more cost effective because fossil liquid
fuels are more costlyThis meanfighersavingdrom cleanliquid fuelsalternatives.

A With electrified technologies deployed for residential heating by 2050 in the Electrification
Scenariothere is56% drop in energy use in buildings, but only 16% of thap titkes place by
2030. When gas is retained in buildintie drop in energydemand in buildings 40% by 2050,
and 11%ower by 20303

3.21. Implications for State Energy Policy
A Converting building end uses to electricity is less expensive and more eféioggnt thana

strategy focused omreating synthetic pipeline gas, even if buildings convert to-kifjbiency
gas equipment. To decarbonize the economy while retaininglfgasiuse in buildings, clean gas
would need to displace fossil gas in the pipeline. Producing clean gas requires investment in
infrastructure and feedstocks. At present forecasted prices for these processes versus
electrification of appliancesn the long-term the electrification option resudtin a 0.3% of GDP
savings annually by 2050 when comparing the Electrification Scenario to the Gas in Buildings
Scenario.

33|bid, p.30
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A The benefits of measures in buildings that reduce energy use are high in both the near term an
long term This points tdhe value of early and aggressive actiorimprove energy efficiency,
including electrification and other efficiency measures in buildings

A Many more energy efficiency measures will be cost effective in a decarbonizing world. B
reducing energy use through energy efficiency, the state will reduce the need for investment in
infrastructureresulting incost savings.

3.3 Industry Sectepecific Results
Key conclusions from the modeling regarding the industrial sector are:

A All the decarbonization scenarios included the same assumptions for the industrial sector,
therefore we cannot draw any direct conclusions about one industrial strategy versus another.
Whencomparing the Electrification Scenario to the Transport Fuels and Gasldings
Scenariosve know thatlowering energy consumption through electric vehicle purchases or
electrified building end uses, lowers total costs by avoiding expensive clean fuels. Electrification
and other efficiency measures in industry will alsacbet effective so long as their
implementation is cheaper than the production of the clean fuels they avoid.

3.31. Implications for State Energy Policy

A As with the other sectors, cosfffective electrification and/or efficiency measures will lower
total decarbonization costgy avoidingexpensive infrastructurévestmens.

A Industrial carbon capture can providesi@gnificant fraction of the carbon stream used to
produce synthetic fuelswvhich points to the need for determining how much carbon captur
potential exists in state.

A Industrial flexible loadsould bea major new industry in the future, producing hydrogen
through electrolysishat is used in production of clean fuels.

3.4. ElectricitySectorSpecific Results
Key conclusions from the molileg regarding the electricity sector are:

A Increasing electricity demand through electrification and expanding the electricity system to
serve those demands with clean electricity is a cost effective decarbonization strategy.
Comparing the ElectrificatioBcenario to the Transport Fuels and Gas in Buildings Scenarios
shows that the greater levels of electrification in the Electrification Scenasiats in cost
savings

A Washington impor43% of its clean energy from inland wiridh states (Montana and
Wyoming) irthe Electrification Scenario B050. Thericreasecenergyflows across multiple
statesandbalancing areawill require hvestment in new transmissicand the efficient use of
imports asa balancing resourceefficient dispatch, akin to single balancing authority for
western grid operationgs assumed in the model

A Transmission expansion across the West is a key part of lowering costs in the model results.
Expanding transmigm, however, is a long, difficult process with many hurdles to overcome.
Early planning and determination of feasible projects and project costs should begin now to
prepare for transmission in the future. Updated feasible path expansions and associated co
can be used in future State Energy Strategies to reevaluate the econdiniggh the
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additional costs resulting from no transmission expansion into Washington in the Constrained
Resource Scenario are relatively small ($0.5B/yr by 2050), expanshmnriest of the Western
States still occurs in that scenario.

A Washington has limited build of-state renewable resources in all decarbonization scenarios
until 2040. Prior to that, it is more cost effective to import clean energy from cheaper out of
state sources. Between 2040 and 2050, Washington adds solar and offshore wind (12 GW and 4
GW, respectively, in the Electrification Scenario).

A Synthetic fuels produced through electrolysis will play a major role in decarbonizing the
Washington economy, incremng electricity demand, and providing letegm balancing
capabilities for the electricity grid.

A Absent technology breakthroughs in zerarbon alternatives, the Northwest builds 11 GW of
gas plants, 3 GW of which are in Washingtonyddinbility by 2050Gas generators in
Washington burn de minimus quantities of gas after 2030 because of the need to reduce
emissions and the large balancing capabilities of both the hydro system and electrolysis built for
fuels production by 2030. Howexeghese gas generators provide capacity during infrequent
reliability events. CETA requires 100% clean electricity delivered to loads by 2045 in Washington.
By 2045, all gas burned during these events is clean gas.

3.41. Implications for State Energy Policy

The twin challenges of decarbonization in Washington are pace (to reach 2030) and scale (to reach
2050). Rapid change across all sectors of the economy is required to meet the 2030 challenge. Pace
applies to the electcity sector in two ways. The first is to meet the need for new infrastructure to
support electrification of end uses with clean electricity. The second is production of synthetic fuels that
may be a component of providing clean fuels to reach 2030 targets

Scale, over a longer time period, requires infrastructure investments supporting a doubling of electric
load in Washington. Resource availability across the West will drive Washington from being a net
exporter of electricity to importing a significafraction of resources (43% in the Electrification
Scenario).

A Rapidly electrifying end uses, wherever possible, will drive down the need for clean fuels
production and reduce the investment in the infrastructure needed to produce them. This will
drive expasion of the electricity sector.

A Planning for transmission expansion at the distribution and transmission levels is key to enabling
this shift in the power sector. Distribution planning will support the shift to electric vehicles and
electrified end usesibuildingsPursuing transmission expansiohintertiesnow allows
Washington to maintain the option of importing additional lmwst renewables in future. While
the savings from expandingVashingto iaterties are relatively low ($6B/yr by 2050)
planningto expandinterties ensures Washington retains multiple decarbonization pathway
options By doing sthe statereduces the risk that future challenges to implementation in any
2yS LI GKgle& 2S2LI NRATS FTOKASOAY3 21 aKAy3ailiz2yQa

A The model dtermines resource adequa@g ifthe Westwere a single balancing area. While not
a replacement for detailed resource adequacy studies, the model shows greater coordination
and energy flows will require resource adequacy determination on a regional rdutedocal
basis. Resource adequacy modeling will also have to evolve to incorporate energy constrained,
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as well as capacity constrained, conditions to ensure reliability during periods of low energy
availability. This includes treatment of large industflexible loads as resources for reliability

A Furthermore, transmission expansion and greater interregional energy flows taking advantage
of geographicand renewableaesource diversityandinterregional balancing using large new
flexible loads found ithe modeling results will only be possible with better regional
coordination. The benefits of regional integration will increase in the futisrehe emissions
limits become tighter and electricity loads grow through electrification and electrolysis.

A The nodeling results determine istate investments in new resources. However, the model
does not have a representation of the distribution system and the potential benefits from
deferral of investment in distribution infrastructure from locating resourcesectodoad.
Renewable potential assessments will determine howstate resources should be sited to
maximize net benefits including indirect benefits such as equity, job growth, environmental
protection.

Washington State 2021 Energy StratedylRST DRAFT 36| Page



C. Use Energy More Efficiently and Decarbonizespoatation Energy
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source of local air pollution that disproportionately impacts public health in communities living near

roadways, port facilities, industrial gty and railways. These same communities are where many low

income,or Black, Indigenous, and People of CoRIPQOCjeside These populationare particularly

vulnerable to transportation pollution due to health and other environmental factors. Meeting the

aidl GSQalimBsWiN qguike atsansformational shift in how people move from place to place. It

will also requirdmplementingbetter and cleaner ways to import, export, and move goods around the
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Reducing transportation emissions has the potential to lower costs, improve public health due to
reduced cepollutants, and improve quality of life in both urban and rural are&@onverting to electric
vehicles (EV®) and lowcarbon fuels will be an essential part of this transition. But this conversion by
itself will not address traffic congestion, reduce injuries and acc&jenrteliminate local pollutioff Nor
gAff adzOK | d6A00K I RRNBada RAALINRGASA Ay 2 aKAy3
I RRNBaa GKSasS 02y OSNyasz GKS {GrasS gatt ySSR i
transportationsystengreducing both the need for vehicles and the distances those vehicles tavel.
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focuses first orusing energy more efficienthnd second omlecarbonzing the energyhat is used. The

following recommendations are therefore organized into two main-strhtegies: (1) moving people

and goods more efficiently and equitably (sect@nand (2) electrifying vehicles and switching todow

carbon fuels (sectiof).

While Washington State has clear targets for reducing greenhouse gas emissions in the power sector
with the Clean Energy Transformation Act (CEfh)same is not true for the transportation sector. A
key first step fotransportation sectoistrategies is to mvide a roadmagwith clearly defined targets

for how the State will achieve an equitable transition to a zeadbon transportation sector.

1. Moving People and Goods More Efficiently and Equitably

People and goods are transported across the same roads. Land use policies and road system designs
influence both passenger and freight travel. Cost, efficiency, and accessibility determine whether people
and goods travel by road, rail, sea, or air.

35EVs refer to both battery electric vehicles (BEVs) anddeielehicles (FCVs).

36 particulate emissions from tire wear, for example, can present a health hazard on par with car esiiangxhaust
Emissions from Road Traffiepartment for Environment, Food and Rural Affairs; Scottish Government; Welsh Government;
and Department of the Environment Morthern Ireland, 2019), https://uk
air.defra.gov.uk/assets/documents/reports/cat09/1907101151_20190709_Non_Exhaust_Emissions_typeset_Final.pdf.

37 The multiuniversity Transportation, Equity, Climate and Health (TRECH) initidtivestd Chan-CHANGENew TRECH
Project Research Update on Health Benefits of TCI Policy Scan@cdtasher 6, 2020, https://www.hsph.harvard.edu/c
change/newsl/trechstudyfor example, evaluated five transportation polisgenarios with different investment allocations
between vehicle electrification, zero and leemission buses and trucks, public transit, and active transportation. They found
that the scenario with the highest allocations of investments to public tramsltactive mobility led to the greatest health
benefits measured in reduced mortality and reduced childhood asthma rates. In addition, the same scenario results in the
greatest reduction (though not elimination) in air pollution exposure disparity by réoeiety, delivers more balanced

benefits among rural and urban communities, and achieves the largest GHG emission reductions-foaich surces.
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Movingpeople and goods more efficiently, therefore, requires a holistic, integrated approach across

modes, taking into account different transportation needs and purposes, including commuting,
commercial services, shopping and leisure trips, shatl freighttransfer and delivery, and loAgaul
freight.

Strategies for improving efficiency and equity fall into two categories:

A LYLNROAY3T G(KS RSaAdy FyR 2LISNI (A 2The XFehast & KA y 3 i
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and connected. A range of different measures can be deployed to improve transport system

efficiency and reduce vehiclailes traveled (VMTQ seeBox1. Although responsibilities for
different modes and sectors are spread across multiple jurisdictions, the State can take

important steps to improve coordination, set priorities, and enable local and regional actions

(sections0 - 0).
A Improving vehicle fuel economiesdere, the State has less diregfluence, but can drive

improvements by continuing to require vehicles to meet California emission standards, and by

establishing programs to accelerate the retirement of inefficient vehicles (see s&jtion

Boxl® { GNJ G6S3ASa F2NJ AYLINEOAY3I GKS RSaAIy |y

Transportation system efficiency can be improved by reducing the nuofherhiclemiles that have
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this. The first is tweduce the need for travelvhich means either shortening the distance that peog
and goods have to travée.g., through improved urban design) or avoiding the need for trips
altogether (e.g., via telecommuting).

The second is tehift travel onto more efficient modgs.g., public transit, which can move more
passengers per vehicle, or rail and maritimgdht transport, which can carry more goods. A rangg
strategies can be used to advance these objectives, sometimes btth aame time Although many
of these approaches are most relevant for reducing urban (or suburban) VMT, they are often
applicableto rural travel as well and should be pursued as comprehensively as possible for both
equity and efficiency reasons. Nearly all of these approaches require coordination across multif
jurisdictions in order to be effective.

Note that any single approacki pursued in isolation, is likely have limited effectiveness. King Co
for example, has found that to achieve its VMT reduction goals, the most effective and-ovsést
strategy is to combine land use policy (focusing on compact, trarisitted cevelopment),
enhancement of transit service, and traxd@mand management policies including vehicle usage
charges® An important goal of State policy, therefore, should be to promote the combined
application of complementary approaches in local and negjlitransportation planning,
development, and operation.

Important general strategies include:

A Promoting more efficient land use and residential developnerbcated with employment
opportunities and essential servicdsand use policies can encouragenpact growth and infill

38 Kuharic, Stroble, and Bindeking County 2020 Strategy Clima&lané
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development around transit corridors and active transport networks and allow for greater
proximity and accessibility between places of work, services, shopping and other amenities.

A Increasing the attractiveness, availability, aftbrdability of public transit, including ride sharin
paratransit, and van pools. Expanding transit services and making them more attractive,
affordable, and easier to ugespecially in a pogtandemic worldwill be essential for improving
transportation efficiency and equity in Washington. Although most applicable in urban areas
transit serviceg including ride sharing and van pool optionare also important. Inteurban
mass transit, like higbpeed rail, could reduce the need for highitting air travel.

A Providing complete, safe, and accessible walking and cycling networks, along with the comr
Sy3IFr3asSySyid (2 &dzLlLl2 NI GKSAN FR2LIGA2y ® 1 f {
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providing complete networks that interconnect with transit and other mobility optimas
significantly reduce the VMT of motorized vehicles. Use of active modes can be enhanced t
promotion of ebikes andther electricityl 8 aA a0 SR G YAONRY20Af Al @

A Managing travel demand. Travel demand management (TDM) policies encompass a wide rg
measures that collectively change travel behavior in order to increase transport system
efficiency®® Appropriate TDM measures will vary by community, but can include vehicle usag
charges (e.g., congestion pricing) that discourage use of sicglgpancy vehicles, encourage
more efficient travel (e.g., by optimizing freight delivery), and help shifelrioymore efficient
modes. TDM measures need to be carefully designed to ensure they are not regressive and
instead promote equity.

A Enabling people to stay local. One risk with enhancing transportation (and other) amenities
community is that it canirive up housing demand, as more people recognize the benefits of |
there. When the cost of living rises, existing residents can be displaced, often to suburban
communities where they have to commute long distances to work and access shopping and
senices. This kind of displacement can undermine the VMT benefits of any transportation
amenities. Urban planning and transport policies must be designed and implemented in way
minimize displacement and allow people to stay in their communities.

A Enharing access to telework & other remote service options. Telecommunications and
ONRI RoFYR aASNBAOSa IINB y20 GNIRAGAZ2YLEf &
Covid19 pandemic has unfortunately revealed, the use of these servicesgmficantly reduce
VMT. Ensuring that Washingtonians are able to telecommute and access certain services re
(i.e., medical, banking, legal, government, or other services, where appropriate) should be p
a comprehensive strategy for making otartsportation system more efficient.

A Improving freight logistics and intermodal connections. In many localities, there is substantig
LR GSYGAFE F2NJAYLINRP@GAY3I aflad YAESéE FNBASJ

39 5TDM Encyclopedién.d., https://www.vtpi.org/tdm/tdm12.htm.
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and rail depots to wareouses and distribution centers, as well as the delivery of goods to
businesses and households. Appropriate interventions will depend on the locale but can inc
solutions such as dedicated freight lanes and optimizing the location of fueling acitaiEing
infrastructure.

A Transporting more goods by rail or ship. Although the State of Washington does not have m
power to influence longnaul freight mode choice and efficiency, it can still take steps to
complement national or regional efforts throughstate landuse planning and infrastructure
development, including the improvement of local connections that support the economics of
and shipping transport, when doing so improves efficiency and environmental outcomes.

The following recommendatibd & K2dz R 6S AYLX SYSYGSR & LI NG 2F 2

1.1 Setdear andAmbitiousTargets

While Washington State has clear, enforceable targets for reducing greenhouse gas emissions in the

power sector via the Clean Energy Transformathat (CETA), the same is not true for the

transportation sector. To achieve the greenhouse gas limitsstiie must establish targets and

milestones that provide clear direction and authority to state agencies, regional and metropolitan

planning organiations, and county and local governments about laiseé planning and infrastructure

investments required to reduce the need for, and shift modes of, travel. Two elements are essential

KSNBY dzLJRIFGAYy3 GKS &dF 050Qa S E hgnéw exdlicit sametts falB RdzO G A 2 v
transportation and broadband infrastructure.

1.1.1. Update VMTeductiontargets

In 2008, the state established lotgrm targets for reducing the VMT of lightity vehicles statewid®.

These targets call for an 18% reduction in T capitaby 2020, a 30% reduction by 2030, and a 50%

reduction by 2050. However, these targets are pegged to a statewide baseline of 75 billion VMT per
8SINE SKAOK Aa &dzo &l aéctuadl dnhudl VMTASEIGE 2008, in RQABE 2 | a KA y 3 (i
highest year yet statewide VMT was 62.5 billion.

a2NB20SNE | fUK2dzZa3K 2l aKAy3aGd2y Aa y2YAylLftfte Of2as
population has meant that VMT continues to grow in abtoterms, even as VMT per capita has
declined. This has led to steadily increagingenhouse gaemissions from the transportation sector.

Action:! R2dza i FyR dzLJRIGS adl dSegARS ta¢ NBRAzOGAZY G NH
greenhousegaslimits. Key updates should include:

A Establishing a new baseline for VMT based on 2019 total VMT for the state (62.5 billioft VMT).
A Setting new targets for statewide VMT per capita for afroad vehicles, including freight.

40Chapter47.01.440RCW.
41 gAnnual Mileage and Travel Informatiémccessed October 23, 2020,
https://wsdot.wa.gov/mapsdata/travel/hpms/annualmileage.htm.
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A Setting geographgpecift targets consistent with the statewide VMT per capita targets for
urban, suburban, small city, and rural areas.

A Setting accompanying targets for associated health and safety outcomes, including reduction in
traffic fatalities and local air and water pdiion.

1.1.2. Set discrete neaand longterm targets for transit and active transport infrastructure
development, transit service expansion, and broadband access
OELX AOAG Gl NBSGA& NB AYLERNIFYyG F2N) +a¢ NBRAOGAZ2Y
and economic goals. Realizing these targets requires specific measures faséapkhnning,
infrastructure investment, transit service, and broadband access.

¢t KS RSOSYGNItAT SR a0NH2OGdzNE 2F 2 aKAy3AG2yQa GNI ya

2OSNREAIKG 2F GFNBSGaA OSNE OKIFIffSy3aaydae !'a (GKS W2A

sometimesreferredi 2 & (GKS WaidldS GNIyaLR2NIIFGA2Yy aedaidsSyQ A
by a variety of jurisdictions, including the statgbal nations, counties, cities, port districts, and public

GNJ yaAl PUNIKEANRZNIBla@®E2y deaidiSy ySSRa IINB fFNBESfte@ |
jurisdiction identifying specific requirements for maintenance and new capital expenditures based on

local circumstances. Furthermore, developing broadband infrastructure jwdoicld avoid the need for

travel by enabling telecommuting and remote service provision, is often disconnected from

transportation planning.

The state already engages in planning exercises that consolidate information about what is needed at

the local level to inform decisions about stafe S @St LIt AOAS& YR Ay@SadyYSyidac
Transportation Plafe for example, is soliciting input from local communities about walking and cycling
infrastructure needs with a goal to coordinate efforts to meet theaseds. Going forward it will be

increasingly important to align local transportation planning efforts with statewide VMT reduction goals.

Action: To help ensure that VMT targets are met, the state must set discrete numerical targets for
transit and activdransport infrastructure development, transit service expansion, broadband access,
and other related goals (e.qg., higpeed rail development). Such targets could help inform more
coordinated transportation planning efforts (see subsect®m@nd provide important context for state
policy decisions and investments related to local transportation needs. Specific metrics should be
determined in consultation with locaind regional jurisdictions, with input from frontline communities,
and in alignment with VMT reduction targets for different geographies.

1.2 ImproveTransportationSystemPanning andCoordination,Prioritizing VMTReduction

One challenge for achievintagewide VMT reductions is that the transportation system is not centrally
managedFurthermore, in assessing statewide transportation needs, the JTC found that there is no
consistent, statewide approach to identifying needs and planning for improvemenitgre there
consistent standards for levels of service. Pronounced planning and reporting gaps exist for
pedestrian and bicycle infrastructure.

42BERK ConsultingStatewide Transportation Needs Assessment: July 2020 Phase |&Rdpint Transportation Committee,
2020), http:/leg.wa.gov/JTC/Documents/Studies/Statewide%20Needs%202019/FinalReport_StatewideNeeds.pdf.
43Washington State Department of TransportatidlySDOT Active Transportation Plan 28T3tober 23, 2020,
https://wsdot.wa.gov/travel/commutechoices/bke/plan.

Washington State 2021 Energy StratedylRST DRAFT 41| Page



¢2 AYLINROS (GKS STFFAOASYOe FyR SldzAdGe 2F 2 aKAy3
steps to sestatewide priorities for landise planning, infrastructure development, and service
improvements. Resources must be provided to enhance the capacity of local jurisdictions and local
community groups to pursue those priorities. Strategy, design, and deglolysiould reflecthe

needs ofeachcommunity. It is important to note thaf3% of | & K A Yy \AMT argihQ@rban

areas*

1.2.1. Establish criteria for state transportation funding linked to system efficiency and equity

To achieve statewide greenhouse gas limits, the state will need to set clear priorities for local
jurisdictions to follow. One way they can do this is for the Legislature to adopt evaluation metrics for
funding proposals based upon key policy goals (inctud¥MT reduction and other targets discussed in
subsectior). Efficiencyrelated metrics could include, for example:

A VMT reductions

A Greenhouse gas reductions

A Accesibility improvement

A Mobility improvement

A Alignment with laneuse and transioriented development plans

Increased development around transit areas, however, can drive up land values and decrease the
availability of affordable housing options. Higher in@households choosing to live near transit have
been shown to use public transit less, and drive more, than the people they didplEwes, without
anti-displacement measures, the VMT reduction and emissions benefits will decEzpsggtrelated
metricscould include:

A Accessibility improvements for undeesourced communities (including criteria that reflect the
travel patterns and needs of BIPOC communities, rural areas, people wiihdomes, and
people with disabilities)

A Incorporation of antidisplcement measures (e.g., zoning for mixes# development,
requirements for affordable housing, protections for existing tenancies, development amenities
reflecting local community priorities)

A Health and safety outcomes, including expected reductionsdal lpollution and traffic injuries
or fatalities

Action: When informing and implementing funding allocations enacted by the Legislature, the state
Department of Transportation (WSDOT), in collaboration with other agerstiesjdadopt and apply
metrics fa state transportation funding linked to key efficiency and equity outcomes. Metrics should be
developed and prioritized through collaboration with multiple stakeholders, including local
governments, planning authorities, tribal nations, port districtansit authorities, chambers of
commerce, and frontline and underrepresented community groups.

44 US Department of Energgfact #902: Bcember 7, 2015 Rural versus Urban Vehicle Miles of Travel byétatessed
October 23, 2020, https://www.energy.gov/eere/vehicles/f&d2-december7-2015rural-versusurbanvehiclemilestravel
state.

45 John Hersey, Michael A Spotts, and Melinda Poltiiamoting Opportunity through Equitable Tran€itiented
Development (ETOD): Making the Ga@@nterprise, 2015), https://atltransformationalliance.org/wp
content/uploads/Promoting-Opportunity-through-ETOD. pdf.
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1.22. Remove barriers to staked transitoriented development projects

Transitoriented development (TOD) encourages thel@cation of transit services withflardable and
market rate housing, commercial development, and institutional facilities. TOD can improve mobility
and reduce VMT.

Through a pilot project at the Kingsgate Park and Ride in Kirkland, Washington, WSDOT identified
multiple barriers to advanng TOD in Washington Stdfdn particular, the state constitution and
numerous statutes limit innovative uses of WSDOT properties and facilities, narrowly prioritizing uses
that support the highway system. Additionally, state laws requiring WSDOT twedag market value
compensation for its property make it challenging to develop affordable housing as part of a TOD

project. Affordable housing is a key part of TOD and can increase the ridership of nearby transit service.

Other agencies face similaro@rs. Barriers to developing TOD should be removed to support holistic,
multimodal transportation solutions such as transiiented development that can both improve
mobility and reduce VMT.

Actions: The State and other jurisdictions should take stepmcentivize and remove barriers that
restrict the adoption of transibriented development.

1.23. Require crogsirisdictional coordination and local community engagement as a condition for state
funding of VMTreduction projects

Effective intefjurisdictional coordination is essential for the success of TOD and othefr®lliting
measures, including the development of transit systems, walking and cycling infrastructure, and
intermodal connections. Too often, these projects are undertaken with ingrificioordination, leading

G2 3JrLda o0SiGeSSy i(Nryairld ySig2Ny1ax FOGAGS GNIFyaLR N

Although effective cros® dzZNA A RA Qi A2yt O22NRAYlFIGA2Y A& | 1Se@
planning organizationgnd federally funded metropolitan planning organizations), the state could
amplify its efforts by adopting funding criteria for transit and alternative mobility projects. In addition,
while building out transit and active transport infrastructure is mportant goal, ensuring uptake of

these options requires active local engagement to ensure they meet community needs.

Action: The state should require croggrisdictional coordination and community engagement with
funding related to the planning and ingrhentation of landuse policies, TOD, transportation demand
management (TDM) measures (including vehicle usage charges or similar policies), transit and active
transport infrastructure development, and other measures designed to reduce VMT and enhance
accessibility and mobility. Criteria for funding should address:

1 Coordination processes among relevant jurisdictions, both local and regional

1 Engagement with local economic development organizations, local and regional chambers of
commerce, and local community representatives

1 Steps to ensure active collaboration between local communities and engineers, planners, and
other involved parties, inading measures to solicit input from historically underrepresented
community members (e.g., outreach and information in multiple languages)

46 Washington State Department of Transportatigjngsgate Park and Ride: Transit Oriented Development&ZiRR0,
https://wsdot.wa.gov/sites/default/files/2020/01/30/Kingsgat&ransitOrientedDevelopmertReport.pdf.
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To support effective community engagement, state funding should make funding available to support
participation in guity advisory groups involved in transportation planning and implementation.

1240 t NPGARS | Of SFNAYy3IK2dzaS FT2NJ Y2RSf O2RS NBftIGS
land use policies, trangitiented development, and related infrastructdexelopment

Housing developments that are located near services, amenities, and transportation can resultin a 20

40% reduction in vehicle miles travelled, resulting in a corresponding declimedgnhouse gas

emissiors and congestioft. A studyconduced in King County found that residents of the most walkable
neighborhoods drive 26% fewer miles than those living in the most sprawling areas. Similar studies

elsewhere find a 33% reduction in VMTSs for households living in more dense developments with a

diversity of uses, accessible destinations, and interconnected streets when compared to households in
low-density areag?

Smaller communities, in particular, may lack resources needed to engage indanqdanning exercises
and infrastructure development that would maximize transportation system efficiency and equity,
especially where intejurisdictional coordination is ragred. For all jurisdictions, one way to address
such gaps is to provide model code and rules for local jurisdictions to incorporate into their
transportation system planning.

Sound Transit, for example, is developing a model rule for corridor planrémgytth help to align local
efforts with regional objective® The Puget Sound Regional Council has developed similar model codes
and policies. Materials could also include elements related to implementation and administrative
procedures. For example, taadard checklist for langvidening proposals could facilitate evaluation of
alternatives and ensure consistency and coordination with other transportation system elements.

Action: The state should establish a clearinghouse of model code, model rul&s;, patkages, and
standardized checklists as a resource for local jurisdictions engaged in transportation system planning
and development, including when developing or updating local comprehensive plans and development
codes. Materials should facilitate @aination around transtoriented corridor planning, development

of transit and active transport infrastructure, and zoning for trajesiented, mixed use, compact
development, including elements related to implementation, administrative procedures, and
community engagement.

1.25.Invest in livable communities with accessible essential services and affordable housing
Investment in and preservation of leincome housing, communitgerving businesses, and cultural
centers near transit ensures core ridexantinue to have access to transit and creates more
opportunities for those with the fewest choices to live near hogipacity transit.

Actions Encourage land uses that-tmcate different destination types near transit (e.g., childcare,
grocery storesschools, employment), centering equitable development outcor@eate a land bank

47(iHousing and Climate Charig€alifornia Department of Housing & Community Development, 2013),
https://www.hcd.ca.gov/pdicy-research/planseports/docs/pb04housing_climate_change0214.pdf.

48 Reid Bing et al.,6Growing Cooler: The Evidence on Urban Development and Climate Elfaingen Land Institute, 2007),
https://www.nrdc.org/sites/default/files/cit_07092401a.pdf.

49 ¢Federal Transit Administration Awards Sound Transit $2 Million for EvéanktTtansitOriented Development Pilagt Sound
Transit, June 15, 2020, https://www.soundtransit.org/detknow-us/newsevents/newsreleases/federatransit-
administratiorawardssoundtransit-2
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that focuses on the conversion of vacant, abandoned, andl&ixquent properties into productive
uses such as affordable housing, urban gardens, local businesses, asdparkple: Genesee County
Land Bank in Michigaf.

1.26. Provide standard education and outreach materials, along with technical advisory services, to
complement local planning efforts

One frequent barrier to local planning and zoning efforts is the neaestiucate community members

and decisiormakers about how planning processes work and the relative benefits of density, TOD, the
accommodation of active transport options, and various types of TDM measures. For community
members, the challenge is often tinderstand the benefits of alternative roadway designs and other
system improvements.

For local elected officials and decision makers, knowledge gaps may include how and where to obtain
FRRAGAZ2Y I TFdzy RAYy 3 &dzLJLl2 NI Fehaldtafe&odltl help toAdd®ss § K ¢ LINE
these barriers through the development of educational outreach materials, along with the provision of
technical advisory services, to help guide communities through local planning processes.

Actions The state should devgtioand make available educational outreach materggisr example,

building offresources already provided for growth managentégtexplaining zoning and langse

planning processes and the benefits of tranaitd active transporbriented development ofions. In

conjunction, the state should provide technical advisory services through dedicated staff or a funding

pool for qualified consultants to assist local jurisdictions with education and outreach, securing

necessary funds, and local adaptation of rabdodes and rules (subsectiOh Advisory services could

AyOf dzZRS NB@GASg 2F €20t OGNIXyaLRNLlFGA2Y YIFAGSNI LI |
Metropolitan Planning Organizations (MPOs) and Regional Transportation Planning Organizations

(RTPOs), to ensure consistency with statewide VMT reduction targets.

1.3 Expand andign TransportationFunding withEmissions andquity Goals

Building a more efficient and equitable transportation system in Washington will require investment to
develop and maintain new infrastructure and to ensure that existing infrastructure continues to be safe
and functional. It may also require a repriordiion of funding to align investments with VMT reduction
and equity targets (subsectid) and to support the coordination needed for building efficient,
interconneckd transportation networks (subsectid).

1.3.1 Diversify and stabilize transportation funding

In its 2020 Statewide Transportation Needs Assessment, the WaslfingfoS I A &t I (1 dzZNB Q& W¢ /
jurisdictions at all levels lack sufficient funding to meet current transportation n&dgsisting funding

is less than half of what is needed for maintenance, preservation, and capital upgrades, leading to

deferred maintemnce, higher lifecycle costs, and a patchwork of system improvergnts.

Closing this funding gap should be a key priority for meeting the greenhouse gas limits in the
transportation sector. Current transportation funding derives from unreliableenue sources (primarily
gasoline taxes and vehicle fees) that fluctuate significantly according to macroeconomic conditions. The

50 4Genesee County Land Bahligcessed October 23, 2020, http://www.thelandbank.org.

51 6NewApproaches: Testing a New Community Engagement Model.

52 BERK ConsultingStatewide Transportation Nels Assessment: July 2020 Phase | Reéport.
53 bid.
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JTC report explores a range of alternative revenue sources that could be adopted and/or directed
toward transportation. Eachption presents tradeoffs in terms of revenue potential, applicability to
different jurisdictions, equity, and practicality.

One important funding consideration is how Washington will replace lost gas tax revenues as more
drivers adopt electric vehicleSée subsectiofl). The Washington State Transportation Commission
(WSTC) recentigentified a road usage charge (RUC) as one possible substitute, and concludad that
RUC for state highways would be a fiscally sustainable and fair approach to addressing transportation
funding needs$? The WSTC recommended that the Legislature enact-anilerRUC, starting with

Gt GSNY I GA GBS T dawhed vediGek an@niasthg in &ll yeRicles GveridirSe.

Action: Through legislation and/or other means, the state must identify and establish diverse funding
mechanisms for transportation maintenance, preservation, and system improvements. The funding
must be stable, equitabl accessible to all jurisdictions, and sufficient to cover programmatic and capital
needs. Proposed funding meatiams could include carbon feesroad usage charges, so long as they
were designed to avoid regressive impact on loimeome households.

1.3.2 Make VMT reduction, efficiency, and equity explicit priorities for transportation funding

Current transportation system policy goals for Washington include economic vitality, preservation,
safety, mobility, environmental protection, and stewardsPiipAlthough several of these goals intersect
with improving transportation efficiency, reducing VMT, and enhancing equity, none explicitly target the
outcomes or approaches needed to achieve them.

Gas taxes and vehicle fees collected by the state acdouatlarge portion of the transportation budget

and are subject to the ¥8Amendment of the Washington State Constitution, which requires that
NE@ZSydzS 02ttt SOGSR GKNRdAK 34 GFrESa FyR a2YS OSKA
state poliy goals and defining public transportation and active transport infrastructure as expressly

GF NBESGSR Lzt AO I22Ra ¢2dA R KSEt LI aGdSSN) Ay@SadaySyi
energy and climate goals.

Action: Through legislation and/or egutive action, the state should expand transportation system

policy goals to expressly include VMT reduction, including development of transit systems and active
transportation options, with an emphasis on providing equitable mobility for all Washington

communities.

1.3.3 Ensure sufficient funding to cover planning, coordination, engagement, implementation, and

evaluation

As noted in section 1.2.4, intgurisdictional coordination and community engagement are essential for

the success of VMiieducing masures and infrastructure projects. In conjunction with making funding
contingenton effective coordination and local engagement, funding should be sufficient to cover these
requirements. In addition, one challenge with existing state and federal fundaapamisms is that they

too often emphasize upfront planning, project, or policy design, and do not provide sufficient funding
F2NIAYLE SYSy il idAz2yd Ly a2YS OlFIasSax GKAA YSFEya AYL)

54Washington State Transportation Commissiéashington State Road Usage Charge Assessment Final R2paer,
https://waroadusagecharge.org/wpontent/uploads/2020/01/WSTEinatReportVot1-WEB2020_01.pdf
55 Chapter47.04.280RCW.
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transportation network elements go unfitiied (e.g., street designs accommodating pedestrian or
bicycling access to transit systems).

Action: To strengthen implementation of transportation system improvements, the state should fully

fund efforts required for intefurisdictional coordination andommunity engagement (section 1.2.4).

¢tKS &Gl 3GS aK2dZ R | R2dzad FyR SELI YR GNI yALRNIFGAZ2Y
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implementation ofapproved plans rather than in a single tranche covering planning and

implementation. Funding should also be expressly allocated to evaluation efforts that inform and

improve subsequent project stages or policy revisions.

1.3.4 Provide a dedicated poolfoinding for realizing synergies, completing networks, and capturing

external benefits

2 3KAYy3JG2yQa OdNNByYy G GNIyaLRNIFGAZ2Y LXIFYyYyAy3d | yR
failing to consider synergies or overlaps with other types foéstructure, or connections with other

elements of the transportation system. For example, common use rigfhatgay for transit projects may

also accommodate electrical or communications infrastructure.

Development of transit corridors can often be exgdad to include pedestrian and cycling amenities,

improving connections between different modes. Freight transport efficiency could be improved if

development of distribution networks is coordinated with port, rail, and other infrastructure

development. Aticating more funding to implementation efforts (subsecti®rcould help to address

GKS&aS 3l LA odzi FdzyRAy3dI NBaliNROGA2ya OFly tAYALG 2dz
in both the planning and implementation phases.

Action: To futher realize transportation system efficiencies, the state should establish a funding pool

expressly for use in supporting opportunistic considerag@md incorporatiorng of connections

between different transportation system elements, and between thegstems and other beneficial

infrastructure. Where appropriate, funding should be allocated to ensure effective coordination among
RATFSNBY (G 2dzZNAaRAOGAZ2Ya YR 3SyYyOASaz: yR G2 O LI
greenhouse gas emissisn

1.4. RemoveBarriers toTransit,Walking andCycling

Boosting transit ridership and use of active transport options requires a comprehensive approach
involving landuse change, transit service expansion, and appropriate t@eeland management
measuregmplemented at local and regional levels. The state can play a key role in assisting these
efforts.

Action: Adopt incentive programs that reduce the relative cost of transit and other alternative travel
modes.

1.4.1 Update commuterip reduction policie with a focus on more comprehensive engagement and
compliance

WSDOT oversees a longstanding, statewide commute trip reduction (CTR) program that encourages
employers to promote alternatives to commuting via singéeupancy vehicles, including by making
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teleworking options available to employe#Vhen the CTR law was passed in the 1990s it was a
pioneering effort to reduce VMT, congestion, and pollution across the state.

After the law was amended by the 2006 Commute Trip Redué&fficiency Act! implementation

AKATOSR yR GKS adrdisSQa LINAYINE NRtS 06SOIFYS lFaaia
has led to uneven application correlated, in part, to the availability of transit and active transportation

options®® The CTR program el be updated and expanded, for example by including through

measures to make it enforceable in areas of high congestion and transit availability.

ActionY ¢ KS aidGl ST AyOtdzRAYy3I 2{5h¢s aKz2dzZ R SELX 2NB 4|
program, intuding by making participation mandatory in certain circumstances. For example, the state

could require participation by public and private employers of a certain size where new or expanded

offices or facilities are constructed in areas of high congestiatior available transit and active

transport options.

1.4.2 Ensure universal transit affordability

2 aKAY3Ii2yQa Lzt A0 GNIFyairld LINPSBARSNE FI OS o0dzR3IS
Shifting transit funding away from local fare revenues would add funding stability, help to expand access

and maximize the public benefit value of transit Seeg.

Public transit service is a universal need, not limited to urban and suburban areas. Rural and tribal
communities benefit from public transit, including van pg8lparatransit, and ridesharing programs,
which typically operate on minimal budgef&hese services could be enhanced and expanded, including
through adoption of EVs for providing servi€e.

Action: Along with increasing and stabilizing transportation funding (subse@jidhe state should

explore options to make transit universally affordable, including creating a statewide transit pass option,
with providing meandested transit subsidies for lovand neincome riders, or establishing fafeee

transit statewide.

1.4.3 Invest irpublictransitoperations andnfrastructure

In Washington State, 28% of people live in or near poverty. These households are 6.8 times less likely to
own a car than higher income househafd©n average, lightail systems produce 62% less and bus

transit 33% less greenhouse gas emissions per passenger mile than private éMelisg public

transit safer and more accessible will reduce emissions.

Action: Transit improvements should be designed aroundgheple most dependent on transithe
most effective way to maximize our public investment in transportation is to center racial equity and

56 Washington State Department of Transportatis@ommute Trip ReductiohQctober 23, 2020,
https://wsdot.wa.gov/transit/ctr/home.

57 Zachary James WiebeiWhat Contributes to Successful Commute Trip ReductioherState of Washington? A Focus on
Transit Accessibili§(University of Washington, 2017), https://digital.lib.washington.edu/researchworks/handle/1773/40307
58 |bid.

59 grarmworkers; accessed October 23, 2020, https://calvans.org/farmworkers.

60 Shareduse Mobility CentergSUMC Celebrates Launch of New EV Ride$Baeen RaiteroS) accessed October 23, 2020,
https://sharedusemobilitycenter.org/sumcelebrateslaunchof-new-ev-ridesharegreenraiteros/.

6162016 Biennial Transportation Attainment Repofivashington State Department of Transportation, 2016),
https://wsdot.wa.gov/publications/fulltext/graynotebook/AR2016.pqf.33

622016 Bennial Transportation Attainment Repa®.35
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ensure that BIPOC, people with low incomes, and people with disabilities are the most direct
beneficiaries of thesavestments®® Improved bus speed and reliability will help buses compete with
car travel timeslnvest in transit infrastructure including security, lighted streets, covered stops, and
pedestrian crossings.

1.4.4 Provide incentives foreeA { S& | Y R-Y2DRENIRYA GNEI A 2y &

Electric bicycles (bikes) or scooters can reduce transportatigated congestion, local air pollution,
and greenhouse gas emissions. Howevdsikes typically cost more than traditiohbikes and are not
affordable for many people.

Many countries, states, and cities have explored incentives-fokes to reduce their upfront costs and
accelerate adoption, including stafanded rebates or discounts offered through electric utilitiés.
Additionally, ebike incentives could be paired with a vehicle buyback program as described in
subsection 1.9.2.

Action: The state should explore options for providing statewide incentives-fiike and other aide
devices, including:

9 Offering upfront cash rebates
1 Approving utilityfunded discounts
T Including ebike incentives in a vehicle buyback program

1.5 EnsuréUniversal andguitableAccess tolelework andRemote ServiceOptions
Telecommunications and broadband services have the potential nifisantly reduce the need for

travel, which can play a part in reducing overall energy use and emissions in Washington. Maximizing
this potential will require that all Washingtonians have affordable access to these services when and
where they need theng in effect, treating broadband access as a public good and an essential service. It
will also require active steps to boost participation in teleworking and commute trip reduction programs
(subsectiorD).

1.5.1 Expand broadband access, especially in uedeurced areas

Access to modern telecommunications and broadband services is not equally distributed across
Washington. In 2019, the Washington State Legislatngeted legislation creating a new statewide
broadband office charged with promoting the development of affordable, quality broadband, including
in rural and unserved or undeserved areas. These efforts should be supported and expanded.

Action: Building on the existing efforts of the state Broadband Office, the state should ensure that
minimum levels of broadband service are available to all Washingtonians at an affordable price,
especially in underesourced urban and rural areas. Measuresldanclude additional funding or
subsidies for broadband deployment in undesourced areas, and setting statewide standards
requiring the incorporation of broadband infrastructure in new commercial and residential buildings.

63 Puget Sound Sage and Transportation Choitédsre Places, Better Connections: Transit Priorities for Residents of South
Seattle and South King Courgt?020, https://www.plgetsoundsage.org/research/researelguitable development/more
placesbetter-connections/.

64 portland State University et afiHow EBike Incentive Pragms Are Used to Expand the MarkéTransportation Research
and Education Center (TREC), May 2019), https://doi.org/10.15760/trec.223.
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1.5.2 Remove barriers toleworking and remote service options

The COVIR9 pandemic has created an unanticipated and uninvited incentive for Washingtonians to

work from home and remotely provide services. Going forward promoting and enabling telework

options could be an importaritdJr NIi 2F 2| aKAy 32y Qa SySNH& &GNy {dS3ed

Action: The state should expand incentives (e.g., tax incentives or a subsidy program) for teleworking
and remote service provision, targeting both employers and employees. In conjunction, the state should
examine whéher there are barriers to teleworkingparticularly for lowerincome occupations and

take steps to remedy or remove them.

1.6. SupportMeasures tdReduceFreight VMT

Directly reducing freight VMT can be a challenge given that there may be few oppieduniavoid

freight travel or switch to more efficient modes. In addition, the state may lack influence over key
changes to the freight transportation system needed for greater systéte efficiency. Policies to

induce modeswitching for longhaul freidnt ¢ for example, using rail instead of trucksire best
implemented at the national level. Given projected growth in freight demand, however, the state should
take steps to mitigate the number of vehialeiles needed for transport and delivery.

1.6.1 Support the study, planning, and implementation of measures to improvershifreight logistics

around ports and urban areas

l ONRPaad 21 aKAy3dG2ys GKSNB Aa adoadlydAlf LRGSYGAlf
movement of goodsrém ports and rail depots to warehouses and distribution centers, as well as the

delivery of goods to businesses and households. The specific kinds of interventions needed depend on

the locale but may include trip optimization measures such as timingnmidal connections, improved

curb-space management, dedicated freight lanes, planning and centralization of logistics centers,

optimizing the location of fueling (and for electric vehicles, charging) infrastructure, and local rules

requiring offpeak urbardelivery schedules to avoid congestion.

Researchers at the University of Washington have extensively studied these kinds of éydtions.
conjunction with accelerated electrification of shdvaul delivery and drayage vehicles, these measures
could also ignificantly reduce health and pollution impacts in frontline communities.

ActionY ¢2 KSf LI AYLINRGS (GKS STFFTAOASYOe 2F f20Ff FNBA:
frontline communities, the state should provide funding to help local justgmtis study freight travel

reduction opportunities, plan for infrastructure improvements, and implement optimization measures.

Local measures should be planned and implemented in coordination with broader efforts and in

collaboration with other agenciesd jurisdictions, as well as impacted communities.

1.6.2 Support national or regional efforts to rationalize kgl freight and switch to more efficient
modes (rail or maritime)

Although there is limited authority at the state level to influence lvail freight mode choice and
efficiency, Washington can still take steps to complement national or regional efforts throwstgitén
land-use planning and infrastructure development. This includes optimizing local connections to
improve the economics of feénd shipping transport.

85 University of WashingtoréSupply Chain Transportation & Logistics Ceét@ctober 23, 2020,
https://depts.washington.edu/sctlctr/.
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Action: State and local governments should explore ways to supporteftesttive instate rail and port
operations, including through langse planning, support for the development of complementary
infrastructure, and improvedauting of local freight deliveries connected through rail depots and ports.

1.7. Continue toSupport VehicleFuel Economylmprovements

Fuel economies for passenger and freight vehicles are largely determined by federal standards.

Washington hasimited authority to directly or significantly improve average fuel economies. However,

08 O2ylGAydzZAy3 (2 22AYy 6AGK 20GKSNP(&hichréghlateshy F2ff 29
ANBSYyK2dzaS 3Fa GFAfLALS SYARAV A2 NEQI2iNG thgets Bry ISNI O
sales of mediumand heavyduty zereemission vehicles), the state can significantly reduce energy

consumption, save on fuel costs, and lower greenhouse gas emi$&itms state may also be able to

accelerate fueeconomy improvements through vehicle purchase and retirement programs or similar

measures.

171/ 2y GAydzS G2 F2ft26 [ FEAT2NYAlF QA OSKAOES SYA&AA?2
Adopting California vehicle emission standards, as long as allowed undealflzae will be a critical

measure for reducing statewide transportation greenhouse gas emissions over the next 10 years.

ActionY ¢ KS &dGFdS Ydzad O2yiGAydzS (G2 SyF2NOS /FtATFT2NYAL
follow through with implementatiy 2 ¥ Y S| adz2NBa ySSRSR (2 YIFIGOK /I fAF
medium- and heavyduty trucks (see subsectid)).

1.7.2 Explore options for accelerating averagel £conomy, including a vehicle buyback program
Vehicle buyback programs can help improve statewide fuel economies by taking older, less efficient
vehicles off the road, including trucks and drayage vehicles. Although typically expensive, a buyback
program could be a coseffective way to reduce the need for costly synthetic fuels if adoption of ZEVs
fails to keep pace with what is needed to meet state greenhouse gas reduction goals (see Section B
Achieving Our Carbon Emissions Goals).

A vehicle buybackrogram could provide cash toward a new vehicle. A buyback program in British

| 2f dzYo Al {CONIELS R Goé. /£ a2 Iff26a LI NIAOALIyiGa G2 2L
share and ride share services, ebikes®®

Action: The state should explemwhether a staterun vehicle buyback program could cedtectively

meet nearterm greenhouse gas reduction targets, and, if feasible and appropriate, implement such a
program.

66 California Air Resources Boagddvanced Clean Cars Programxcessed October 23, 2020, https://ww?2.arb.ca.govfour
work/programs/advancedtleancarsprogram/about.

67 California Air Resources Boaéd5 States and the District of Columbia Join Forces to Accelerate Bus and Truck
Electrifications October 23, 2020, https://ww2.arb.ca.gov/news/Hbatesand-district-columbiajoin-forcesacceleratebus
andtruck-electrification.

68 Federal law grants California a waiver allowing the adoption of more stringent emissions standards, which other states are
free to follow. Seduttps://ww2.arb.ca.gov/resources/faesheets/pollutionstandardsauthorizedcaliforniawaivercruciattool-
fighting-air

69 6scrap Vehicle Rebates and Incentives for BC Resitlantgssed October 14, 2020, httpsttapit.ca.
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2. Electrifying Vehicles and Switching to {Gawbon Fuels

Technology for electric vehicles (EV) that rely on batteries (BEVs) or hydrogen fuel cells (FCVs), and
development of lowcarbon liquid and gaseous fuels, continue to rapidly advance. BEVSs, in particular,
are already making strong inroads in the passengéicle market and to a lesser extent the freight

vehicle market. Upfront costs are rapidly declining, driving range is increasing, and more options across
vehicle classes are becoming available from carmakers. BEVs are expected to reach cost parity across
passenger vehicle classes by the 12020s’°

BEVs provide consumers with numerous advantages over gagolimered vehicles, including penile

cost savings when substituting electricity for gasoline, and cheaper, less frequent maintenance. Electric
vehicle adoption will improve local air quality in Washington communities through the reduction of co
pollutants like PMsand NQ. Vehicle exhaust is currently the largest source of air pollution in the state,
contributing to asthma and other respiratory ducardiovascular diseasé's.

Despite these advantages, the pace of BEV and FCV adoption will need to accelerate rapidly to meet

2 aKAY3Ii2yQa AINBSYK2dzaS Il a NBRdzOGA2Yy 3I2Ffad ! OKA
expedite adoption. A rargyof policies are needed to ensure that all transportation modes are electrified

to the extent feasible, and that there is universal access to charging and fueling infrastri8zere (

Figurell). These policies must synchronize with broader clean and aidesnobility policies the state

pursues, such as increasing public transit and active transportation. As in other states, a key step for
Washington will be to set clear neand longterm targets for BEV and FCV sales and adoption

(subsectiorD).

Figurell. Approaches for increasing demand and supply for electrification and low carbon fuels

Approaches Supports electrification Supports use of low/zero-
carbon fuels

Ensure equitable, affordable access to

passenger ZEVs and electricity/fuels ‘o;o‘ ﬁ
Enhance demand for ZEVs
o =R o =R
Develop charging infrastructure (all modes) ~
s 2 )>

L oo CIIIILY g @
Support development of electricity supply -R . g axo

C to serve EV load roum'e) TIIILY

F Develop low/zero-carbon fueling N

S infrastructure (all modes) a‘ e, g ))_
Support development and production of -R - g )> Qoo
low/zero-carbon fuels FowmTe! I

Legend

- Passenger transport

O Nick AlbaneseBNEF Electric Vehicle Outlook 2@20tps://efiling.energy.ca.gov/getdocument.aspx?tn=233410.
"IWashington State Department of Healti§ources of Outdoor Air Pollution and Health ImpaddBstober 23, 2020,
https://www.doh.wa.gov/CommunityandEnvironment/AirQuality/OutdoorAir.
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Freight transport

Onroad Rail Maritime Air Off-road

BEVs, and increasingly FCVs, are not just strategies-foadrtransportation. Rail and efbad

transportation (e.g., construction equipment, farm equipment, warehouse and port vehicles) can also be
costeffectively electrified. Efforts are already urday to electrify marine vessels, including conversion

2F 2 aKAYy3Ii2yQa FSNNASA (2 KEoONARR 9+ 2LISNIGA2Y |y
2 3KAYy3lG2yQa LR2NIaod

Shore power in particular could dramatically reducgart emissions from internatinal shipping.

Washington State Ferries (WSF) is the largest consumer of diesel fuel in Washington State, burning more
GKFy My YAftftAzy 3Jlrtft2ya SFOK @8SFENE yR AdQa GKS f
state transportation systenin 2019, Washington state ferries submitted their 2040 Long Range Plan to

the Governor and the Legislatur@®ue to increasingly aging ferry vessels and the need for relief vessels,

the plan calls for building 16 new ferry vessels over the next 20 years.

Theplan goes on to recommend that WSF leverage the need for new vessels to meet and exceed carbon
dioxide emissions reduction requirements under state law. To accomplish this and to cut fuel
consumption, the plan recommends building new vessels to use hgtojllsion technology instead of

full diesel engines and for a large investment in the electrification of the fleet by 2040. Also, to realize

the benefits of plugn electrichybrid propulsion, the electrification of 17 terminals is proposed.

Electrificdion is also a promising option for decarbonizing shHatl air travel (see Chapter E). Policies
to accelerate BEV and FCV adoption generally should include measures such as charging and fueling
infrastructure development (subsectid) to address these transportation segments as well.

Not all segments of the transportation sector can be readily electrified through onboard battery storage.
As theDeep Decarbonizatiomodeling presented in Chapter B suggests, dbagl freight trucks, some
off-road vehicles, and londistance rail, shipping, and aviation will likely need to rely on liquid or
gaseous fuels for the foreseeable future.

This is mainly due to range and egg density requirements, as well as the fact that many vehicles in

these segments have long lifetim&. NI 2 F 2 | AKAy3d2yQa aidNrdiS3e akz2d
production and, where needed, encourage the development of associated transport aijfuel

infrastructure (e.g., hydrogen for FCVs). ChaptePi®moting Clean and Competitive Industries

discusses policy approaches for fostering the development of-atate clean fuels industry.

"2 |nternational Energy Agencinergy Technology Perspectives 2@ftergy Technology Perspectives (OECD, 2020),
https://doi.org/10.1787/d07136fGen.
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One way for Washington to advance these goals in a mdirieatdly and technologyeutral way would

be to adopt a low carbon fuel standard (LCFS). In California and Oregon, LCFS policies have played a
critical role in incentivizing clean fuel production and development of charging and fueling
infrastructure, and acelerating adoption of electridrive and low carbon fuels across all transportation
segments (orroad, offroad, rail, marine, and aviation).

A similar standard in Washington could accelerate decarbonization of the transportation sector
throughout the Mrthwest and result in an istate clean fuel industry that is both domestically and
internationallycompetitive (see Chapter E for discussion of LCFS).

2.1 Setdear andAmbitiousSatewide Targets

Phasing out the use of gasolirend dieselpowered velicles by miecentury is crucial to achieving

2 aKAY3Il2yQa SYAaarzya 32| f a-catbdn fuelkdogiondand O2a i ® ¢ I N
associated infrastructure development will send an important signal to regulatory agencies, the public,

and the privatesector, allowing for better planning and coordination. Ongoing tracking of progress will

increase accountability and allow policy efforts to adapt over time.

LG A& OSNE OKFffSy3aay3a (2 | NNARGS i GsbBSGE G KI G
realistic in light of market and legal constraints. As challenging as this is, the need for specific targets is
clear, as is the need to establish accountability and responsibility. Just as the Legislature did this for
electricity, it is appropéte that transportation targets be established by statute.

2.1.1. Settargets for EV and FCV adoption, differentiated by vehicle class

C2NJ 2| aKAY3IG2yQa LI a-énfisgichSbymidenthids, near® alllméw car dales viill T S NB
need to be EVs by 2035Moreover, the faster this transition occurs, the less costly it will be to meet

GKS aidlFliSQa 3INBSYyK2dzaS 3 a SyrAaaAizya 3IF2+ta o0asSsS |
these goals, the state must set explicit neand longterm targets forBEV and FCV adoption. Targets

should be especially aggressive for didseled, shorthaul vehicle classes that contribute

disproportionately to local air pollution, especially in frontline communities (e.g., school and transit

buses, utility and serviceehicles, local freight delivery, drayage, androtid vehicles).

Action:Toensureacos3 FFSOUA GBS GNIyaAdGAz2y (G2 YSSiAy3a GKS 21 a
reduction goals, the state must set explicit targets for BEV and FCV adoption. Offiygts tsdrould be

aligned with ambitious targets in memoranda of understanding that Washington has agreed to with

other states’* Recommended targets are:

9 For lightduty vehicles (cars and trucks): a minimum of 22% of new vehicle sales by 2025, 85% of
new vehicle sales by 2030, and 100% of new vehicle sales by 2035

1 For mediumand heavyduty vehicles: a minimum of 30% of new vehicle sales by 2030, and
100% of new vehicles sales by 2050

1 For drayage trucks, and afbad vehicles: 100% of new vehicle sale2@y5

"3 The typical lifetime for lightiuty vehicles is around 15 years.

"4 For example, Washington is a signatory to astdie memorandum of understanding to work collaboratively to advance and
accelerate the market for electric trucks ahdses:California Air Resources Boaéd5 States and the District of Columbia Join
Forces to Accelerate Bus and Truck Electrificatiaccessed October 23, 202@tps://ww2.arb.ca.gov/news/15statesand
district-columbiajoin-forcesacceleratebus-andtruck-electrification.
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2.1.2. Set targets for charging and hydrogen fueling infrastructure, by year and geography

To accelerate adoption of BEVs and FCVs, charging infrastructure and hydrogen fueling infrastructure
must be widely available, affordable and accessible to commuritids/ehicle classes. To ensure that
infrastructure development keeps pace with BEV and FCV penetration, the state must set explicit targets
for infrastructure developmentRural areas outside the reach of mass transit systems will require BEV
and FCV optins to achieve lovearbon transportatiorf® In Washington State, electric vehicles save rural
drivers more on fuet up to twice as mucl than urban driverg5”’

Action: To establish infrastructure targets, the state should first conduct a comprehensive BEV charging
and FCV fueling infrastructure needs assessment linked to both community needs and targeted sales
and penetration rates. The needs assessmentshould be undesy Ay O2f f 02N> GA2Y
public and private utilities, the Utilities and Transportation Commission, RTPOs, MPOs, Tribal Nations,
port districts, public transit authorities, and other local governments.

The assessment should be aligned witbdaler transportation system planning and coordination efforts
(see subsectiof). It should identify where charging or fueling infrastructure is needed to supjitYsB

and FCVs across all transportation modes. The use of cumulative impacts analysis tools should also be
integrated into the needs assessment to determine optimal health, environmental and economic
benefits for frontline communities.

In particular, the neds assessment should identify: (1) where, and how much, infrastructure is needed
to ensure equitable access to BEV charging and FCV fueling across all Washington communities,
including lowincome, rural, and frontline communities; and (2) where and wiaegd capital projects

will be needed to support EV and FCV needs across multiple modes, including freight corridors, public
transit agencies, ferries, port districts, rail, and aviatidaking into account opportunities for €o

location and integration ofieeded infrastructure.

Based on the finding of this needs assessment, the state would set explicit targets for the development
of BEV charging and FCV fueling infrastructure, by geographic location and year, and identify capital
needs or projects that arpriorities for state funding and support.

2.1.3. Publicly track progress on BEV and FCV adoption, infrastructure deployment, and transportation
related pollution

To ensure that the state is making progress toward BEV and FCV targets, annual metrics on &V adopti

and infrastructure deployment should be provided to the public. The locations of infrastructure

deployment would also be reported to track progress in ensuring equitable access for all

Washingtonians.

In addition, the state should explore options facieased communitgcale air quality monitoring,
especially in areas that are close to major roadways, freight depots, ports, and other facilities that
produce substantial transportatierelated air pollutants. Improved access to air quality data will

5SWhite, S., Dresser, L. & RogersGdeener Reality: Jobs, Skills, and Equity in a Cleaner U.S. E26d@my

76 Labor Network for Sustainability & Synapse Energy EconohfiesClean Energy Futu2015

77Union of Concerned ScientisElectric Vehicle Benefits for Washingt@019

78 Environmental Defense Funillaking the Invisible Visible: A guide for mapping higmal air pollution to drive clean air
action, 2019, https://www.edf.org/airquality/roadmagleanerair-and-healthiercommunitiesEDF. Making the invisible visible:
A guide for mapping hyperlocal air pollution to drive clean air action
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empower communities and ensure that the areas with the highest pollution burden are realizing the
health benefits of vehicle electrification and clean fuels.

Action: Develop and publicly track annual metrics on BEV and FCV adoption and infrastructure
deployment. Support expanded deployment of commurdtyale air quality monitoring in highly
burdened communities.

2.2 Ensure thdRapidDevelopment of BEWharging and FCRuelinglnfrastructure
In addition to setting targets for deployment of BEV chargingf@u fueling infrastructure (subsection
2.1.2, the state should take additional steps to ensure that these targets are met.

2.2.1. Establish a permanent stdéeelEV charging and FCV fueling infrastructure planning and
development body

Although the state has worked to coordinate development of BEV charging infrastructure for the past 10
years, these efforts could be expanded and bolstered. To ensure the equiffidesnt, coordinated,

and timely implementation of capital projects needed to provide BEV charging and FCV fueling
infrastructure at a rapid pace, the state should establish a permanent planning and development body.
This planning body should be in chamf conducting statewide needs assessmesézijon 2.1.2)and

work with state agencies and the legislature to cover infrastructure gaps that other public entities and
the private sector may not address.

Action: The state should establish a permanent BB&tging and FCV fueling infrastructure planning

and development body responsible for setting nesnd longterm priorities, coordinating among

different stakeholders and jurisdictions, and helping to secure funding. The planning body should clearly
identify roles and responsibilities for entities involved in infrastructure planning and development,
including public and private utilities, RTPOs and MPOs, local and tribal governments, public and private
vehicle fleet owners, equity advisors and frontlir@ramunity groups, and others.

Planning and development criteria should prioritize projects that will reduce air pollution in
disproportionately impacted communities, especially around ports and distribution centers that can be
identified through a cumulagie impacts analysis tool.

HOHDOH D 9y I OGNS lyRRE &S yoFNIOSA D +02 RS a

Rapid adoption of electric vehicles will require ubiquitous access to charging equipment. Ensuring
adequate capacity and infrastructure to incorporate electric vehicle supply equipment (EVSE) in new
buildings and in building retrofits, is essential for axging access and making EVs a desirable option
for businesses and households.

Action: To enable widespread access todidrging equipment, the state should establgshand
promote enforcement of; building codes that require installation of conduit, ing and panel capacity
needed to support EVSE in new and retrofitted buildings, including commercial buildings, office
buildings, and mulifamily dwelling units. (See Section Decarbonizing the Built Environment
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2.2.3. Provide state funding suppan major, multimodal charging and fueling infrastructure projects

and EVSE deployment in underserved areas

The private sector can drive some of the investment that will be needed to serve growing BEV and FCV
infrastructure demand? Typically, however, jprate providers target EVSE investments only in more

lucrative areas. For major capital projects, especially those involving large capacity installations serving
ports, fleets, rail, ofroad freight, and aviation, direct public funding may be needed. shlpport may

also be needed to support EVSE investment in ag@asluding urban and suburban neighborhoods and
ruralareac i K G I NS dzy RSNESNIWSR o6& LINAGEFGS FOU2NBR® ¢KS
supported in making investments in EVS& th the near term would have marginal profitability.

Action: As part of state efforts to ensure statewide transportation needs are fully funded (sé&}tamd
cooardinate infrastructure planning and investment (section 2.2.1), the state should identify major BEV
charging and FCV fueling infrastructure projects with significant public benefit and provide these with
direct public investment. The state should also dilgsupport, or enable electric utilities to support,
EVSE in underserved urban and rural communities.

2.3. Accelerate th&larket for BEVs and FCVs

The market for BEVs and FCVs is developing quickly, particularly for passenger vehicles. Still, the pace o
adoption will need to accelerate tachieve? | & KA y 3G 2 y Q& liHitB &yok &f dadalel aAd a
complementary actions will push the market further and ensure equitable and affordable access.

2.3.1. Target conversion of public and private fleeES\s and FCVs

Converting public and private vehicle fleets to BEVs and FCVs can be a highly effective way to catalyze
market transformation. Fleet owners can achieve economies of scale when purchasing new BEVs and
FCVs, helping to drive greater market derd and potentially lowering costs across the market. The

same dynamic can work for BEV charging and FCV fueling infrastructurestaeeentralized fleet
charging facilities can achieve scale economies and be leveraged to expand charging optiens for

public at large. In addition, converting fleets helps expose large numbers of drivers to these vehicle
technologies, building awareness and confidence and contributing to greater uptake for personal use.

The state should continue and expand effortctmvert its own vehicle fleets beyond the current goal

of at least 50% of new state passenger vehicle purchases being EVs (state law requires state and local
governments to purchase EVs based on a total cost of ownership assessment). Tax incentiees or dir
funding should be used to further the conversion of other public and private fleets, including transit,
school bus, and van pool fleets, and fleets owned or managed by freight and drayage companies, shared
mobility companies, and transportation netwockmpanies (TNCs). Where relevant for private fleet
conversion, such as with TNCs and trucking companies, assistance should be targeted to those drivers
bearing the direct costs of vehicle operation and ownership.

Actions The state should:

A Update andexpand targets for new EV purchases for staened vehicle fleets, including
trucks and offroad vehicles, with the goal of achieving 100% EV purchases: (1) by 2025 for

79 Conner Smithdinvestment inPublic EV Charging in the United Stai@glas Public Policy, Alliance for Transportation
Electrification, n.d.), https://www.atlasevhub.com/wgontent/uploads/2020/02/Investmentn-PublicE\ Chargingin-the-
United-States.pdf.
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light-duty vehicles; and (2) by 2030 for all other vehicle types. Technical supgbrt an
oversight by the state is also needed.

A Update the existing tax credit for commercial vehicles (RCW 82.04.4496 (3)) to focus on
emissiondree vehicles and eliminate the cap.

A Work with the State Treasurer to incorporate public fleets into the LOCAL fypdigram
as a mechanism to provide leipreferably ne) cost shorterm loans to bridge the gap
between higher upfront capital costs and letegm operational savings.

A Provide financial incentives for conversion of other public and private vehicls fleet
including transit vehicles, van pools, school buses, trucking company fleets, shared mobility
fleets, Transportation Network Company (TNI@gts, and others. Where relevant for
trucking, delivery, drayage and TNC fleets, financial incentives shotaddsted at drivers
bearing the direct costs of vehicle operation and ownership. Incentives could include
subsidies for vehicle lease or loan programs operated by fleet companies, or direct rebates
to vehicle owners.

A Prioritize planning, development, arfidnding for BEV charging and FCV fueling
infrastructure projects (subsectidd) that support fleet conversions.

2.3.2. Enhance existing and restore expired eleetnicle and low carbon fuel incentives, and reduce
disincentives

Over time EVs can offer significant operational savings over internal combustion engine vehicles, but the
initial purchase price can be prohibitive for many car buyers. To accelerate nparetration of EVSs,
Washington State should continue to provide and expand financial incentives supporting the purchase
of EV freight and passenger vehicles. In doing this, policy makers should address a fundamental equity
concern with incentivebased appoaches. These approaches easily can and usually do result in
inequitable outcomes because they bypass people who cannot afford to purchase and finance a new
car.

The state currently offers a sales and use tax exemption for new and used EV purchaasssocdsting
less than $42,500. The tax could be waived at the point of sale, making the incentive more effective.
Because the value of the tax exemption increases with the cost of the vehicle, customers who choose
more expensive vehicles receive a greaneentive.

To make ZEV incentives more equitable, a uniform incentive amount should be considered. Other states
provide increased savings for lea-moderate income households. Washington could pursue a similar
policy by creating a separate grant progrémlow-to-moderate income buyers.

Incentives should be proportionally greater for higtiority vehicle classes or market segments,
including shorthaul medium and heavyduty freight and service vehicles, and targeted classes of off
road vehicles, for wich conventional engines have greater local air pollution impacts.

The state should also pursue a range of other indirect orfiftancial incentives, and eliminate any
current disincentives to EV ownership, including the measures to address the acaesisaperation of
EVSE.

In addition to expanding statked incentive programs, the state should enlist the support of electric
utilities in providing incentives for EV adoption, expanding current programs limited to charging
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equipment. Utilities have extesive experience administering energy efficiency incentive programs for
buildings. This history could be leveraged and expanded to include targeted incentives for EV purchases.

Finally, the state should stop using EV registration fees to compensateffaiiS & Ay 2 AaKAy 3G 2
OGN YALRNIFGAZ2Y Fdzy RAY 3 Yudeythghighevtindhe gafofPand G | 6 SQa TS
discourage EV ownership. Instead, the stzwaldreplaceEV registration fees with a p&kWVh tax on EV

charging.

Actions The state should:

A Improve coordination around vehicle funding programs currently administered by the
Departments of Ecology and Commerce, and WSDOT

A Provide or enable additional financial @ntives for ZEVs, including by:

o Offering additional incentivesincluding cash rebates and/or legost financing; for
low-to-moderate income households

o Providing additional or enhanced graduated incentives targeting freight, service, and
off-road vehicls that contribute the most to local air pollution

o Enabling utilitysponsored incentive programs for EV purchases (e.g., modeled on
energy efficiency programs)

A Adopt or support noffinancial incentives for EVs, e.g., ferry access, reserved parking, license
plates, etc.

A Explore mechanisms to increase the installation of charging infrastructure at Washington
G2NJ LX I 0OSa yR O2YYSNODAIE SaldlI-NBRAKY Sydekif FRYII 2
requirements (subsectiof).

A RepeaburdensomeEV registration feeas part of a broader reform of transportation funding
mechanisms

A Eliminate disincentives to EV ownership, including the measures to address the access to and
operation of EVSE (e.g., ease of access, interoperability, and downtime requirements)

A Make electric motorcycles eligible for existing tax exemptions

2.3.3. Support EV outreach & education

Rapidly accelerating EV adoption in the ne&m will require acquaiting as many consumers as

L2adArAofsS gAGK GKS FSIF{idz2NB&a FYyR FTROFIYyGFr3ISa 2F 9+az
issues related to maximum travel distance and availability of charging and fueling options.) State

supported education andutreach efforts could help achieve these aims. As with rebate programs, the
a0FiSQa St SOUNRO dziAf AUGASE aK2dAZ R 0S SyftAadSR Ay
Actions The state should:

ATLIRFGS FYR YFAYGEAY Fdzi2 alfsa F2NDS SRdOFGA2Y
including how EVs work, available incentive programs, charging and fueling requirements, and
full costs of ownership

A Establish customized dealership education programs

A {dZLLR2NL €201 f GNARS yR RNAOS: S$9Syia

80 ¢States Evaluating EV Registration Fees and Alternatives to Support Transportation Infrastructure St Insight
(blog), May 27, 2020, https://nccleantech.ncsu.edu/2020/05/27/stag@aluatingev-registrationfeesand-alternativesto-
supporttransportatiorrinfrastructurefunding/.
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A In conjunction with enabling utility EV purchagimcentive programs and continuing utility
sponsored EVSE incentives, support additional development and enactment ofletilBY
education and outreach programs, including in partnership with auto dealers
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3.Ensuring afquitableTN Yy a A G A 2y T Paddpértatiar®ystehd G 2 vy Q
The transition to a more efficient, decarbonized transportation system will succeed only if all
Washingtonians have a stake in its success, and the transition benefits all Washington commur
The followng actions will be essential for ensuring that the transition occurs in an equitable way
produces just and equitable outcomes.

Structural

9 Evaluate accessibility as well as mobility in transportation planning.
1 Attach explicit conditions to state traportation funding that require (subsecti@):

o Enhanced accessibility and service for uagesourced communities

o Active and meaningful collaboration between local communities and engineers,
planners, and other involved parties, including measures to solicit input from
historically underrepresented comunity members (e.g., outreach and information
multiple languages)

0 Inclusion of antdisplacement measures in the design and implementation of
transportation systems, e.g., zoning and affordable housing policies, protection ¢
existing tenancy, develeopent amenities reflecting current local community
priorities, and lanelise planning that céocates different destination types near
transit (e.g., childcare, grocery stores, schools, jobs)

o0 Evaluation of health and safety outcomes/benefits

T For stateled cardination, planning, and development of BEV and FCV infrastructure,
incorporate explicit criteria prioritizing communities disproportionately impacted by air
pollution, including diesel emissions, especially around ports and distribution centers
(subsecin 0)

Procedural

1 Provide model policies, education and outreach resources (including funding and meetir
space) to help local communities envisioranges and the positive benefits that will come
from them (subsection® and0)

1 Provide funding to support paid (rather than volunteer) equity advisory groups engaged
transportation planning and implementation (subsecti@n

1 As conditions for state funding of BEV charging and FCV fueling infrastructure, require
(subsection®) and0):

0 Local community engagement, including active and meaningful collaboration
between local communities and engineers, planners, and other involved parties,
from historically underrepreented community members, and outreach and
information in multiple languages

0 Inclusion of antdisplacement measures (e.g., zoning and affordable housing poli
protection of existing tenancy, and development amenities reflecting current locg
communitypriorities) in the design and construction of charging and fueling
infrastructure

o Evaluation of local health and safety outcomes and benefits
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Distributional

Make transit universally affordable, including creating a universal, statewide transit pass
option and, in conjunction with: (1) providing meatested transit subsidies for lovand noc
income riders; or (2) establishing fafiree transit statewide (subsectidd)

Ensure that revenue mechanisms used to diversify and stabilize transportation funding ¢
equitable, or are applied in ways that mitigate regressive impacts (subsdljtion

Support universal, affordable broadband access through funding and/or regulation
(subsectiorD)

Support rural vaspool, paratransit,and ridesharing programs (subsecti@rror! Reference s
ource not found)

Offer cash rebates for new and used EVs (subse6jion

Meanstest and scale EV rebates for lamcome car buyers (subsection

Prioritize electrification of mediurand heavyduty freight and service vehicles, as well as
road vehicles, that contribute the most to local air pollution (subsecdp
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D. Reduce Energy Consumption and Emissions in the Built Environment

Buildings represent approximately offeA T i K 2 F  grderihdUse\Gakmigsifrl.z5ome are

emissions associated with the generation of electricity used in buildings, but most are from the direct
combustion of natural gas and other fossil fuels in buildings for space heating, water heating, and

cooking. Reducing energy wagtebuildings with efficiency and shifgaway from fossil fuels supports
FOKAS@SYSyl 2F GKS & hidispiing 8ddi$ sh& shfeni f& ocBUpants &ndl Y A (1 &
reducing energy costs for residents and businesses. In addition, the buiditty san act as a resource

for supporting decarbonization in the other three energy sectors.

Analysisn Chapter Bshowsli K G St SOGNAROAGe Aa (GKS t2¢6SaiG O02aild 2L
and water heating end uses when high efficiency heat paechnologies are used. Even with this

strategy, in the near term, there will continue to be buildings that utilize fossil fuels. Some of these loads

may eventually be served bgnewable natural gasjNG. In all cases, leasbst approaches will

require buildings to include efficient building envelopes and distribution systems. This requires much of

the existing building stock to pursue comprehensive upgrades.

To meet economyvide greenhouse gaimits, the Electrification Scenarghows thatthe buildng sector
canreduce all loads by 2B with energy efficiency actions. This will be a combination of building
improvements and upgrading existing electric resistance space and water heating to heat pump
technologies The loads currently served by fosaiéls must be converted to high efficiency electric. This
results in & increase in electricity requirements of 30 percent compared to the reference (ase.

Figure 12.)

Figurel2 Scale and Pace &nergy Use Reductiori®equired to Meet Economyide Emission&imits
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Final Energy Demand in Buildings
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In the Electrification Scenario, the sales share ofgifiiciency andor electric technologiesnustreach
approximately 86100% acroskeycommercial and residential building end uses by 2@#tause

buildings are updated and equipment is replaced over time, it is critical for the state to achieve market
transformation, in terms of standard practice and market capacity, by 2030 to gradually transition the
building stock by 205@See Figure 13.)

Figurel3. Sales and Stock Shares Driving EnangyEmissionReductions in the Electrification Scenario
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Achievinghis level of transformation in the building sect@quiresan intentional, largescale, wel
coordinatedstrategy. To dateWashington hasdoptedd 2 YS 2 F (G KS vy I -adgebyilidg Y 2 a
energy policie$! Aligning these policies with thie (i | gréeshause gas limitequiresrapidly installing

high efficiency and electric equipment in buildings. Building envelopeovementsand efficiency

retrofits will also need to accelerate. With new smart technologies, buildings will be used as a grid

resource by generating and storingexgy and helping to manage demaftd-inally, steps will need to

be taken to account for and reduce the carbon embodied in building materials and refrigerant

emissions.

These actions witequirea suite of coordinatedegulatory, programmatic, and markdevelopment
strategies A comprehensive lonterm plan is needed toapture the cost savings, comfort, and health
co-benefits of building decarbonization and avoid adverse economic, workforce, and equity irfipacts.

81 See Appendix X for a list of detailed building energy policies.

82 See Chapter F for more information on proposed strategies for distributed energy resources (DER) and demand response
(DR).

83 gCalifornia® Gas System in Transition: Equitable, Affordable, Decarbonized and S(@Giworks, n.d.),
https://gridworks.org/initiatives/cagasystemtransition/.
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This section lays out a higvel vision for critical institutional and market capacity building, interagency
coordination, accelerated mandates, and strategically aligned programmatic support. These steps are
NBIlj dzA NBER (2 YSS greenfodsédssmibsion frisiandiprovide a foundation for
meeting the 2050 limits.

The goals of the building sector strategy are to:

Maximize energy efficiency

Maximize electrification

Optimizebuildings agyrid resources

Minimize embodied carbon and refrigeraenissions

1. Establish a Building Decarbonization Policy Framework

2 3KAyYy3G2y {GF3S odzAf RAy3 LI fgre@rhdise gasiSisiBns linfits. RA NB O (i
Over the last 40 yearshe Northwest states and utilities have developed a robagional power and

energy efficiency planning and delivery systdrhis system does not addreggenhouse gasmissions

directly. ToreduceS YA a & A 2y & T NBWding $edtdt, & yed rangvidikrequired This

framework will build on and learn frothe drivers, goals, design, development, achievements, and

limitations ofthe existing efficiencyriented system The newframeworkwill recognize the long

lifecycle of buildingsimplementefficiencyretrofit measures and include policies to ensurecto
replacementgneetgreenhouse gasmissions limits.

The central elements of this framework must be fascked to meethe 2030greenhouse gas
emissions limits. At the same timiastitutional and market capacity developmesieeded to meethe
2050limits.

Building up manufacturing and retrofitting capacity to transform the building stock is a significant task
requiring market predictability and longer lead timétsis aitical thatthe Statebegin to adopthe basic
structure of the building sector transition now so policiesdesand standards can be put in place a
timeline that provides predictabilitin the form ofclear signals that building owneasd marketforces
canrespondto.

Energy efficiengas an overarching model and framework for energy reductions has dominated the
Northwest energy landscader four decadesandtransformed resource planningpitiated in the 1970s
as an innovativeesponse taesource constraints and goaknergy effi@ncy hasnet load growthcost
effectivelyoffsetting the need for new generating resources. Energy efficiamltgontinue to be a
resource butother steps are needetb decarbonis 2 | & K AeyoAding.y Q &

The stateneeds more thamnnovative policieslt needs anew frameworkto allow policies tdharmonize
and deliver deep energy amgteenhouse gasavingsA framework focused on optimizing energy rather
than just reducing it will creatBexibility to leverage the full spectrum of solutionsededacrosshe
building stock such amsiterenewables, demand response, grid optimizatiang microgrids.

Optimizing energyo decarbonizehe buildingsectorwill be best served bywahole building and
performancebased approach at every level. This means $witgfrom asystemthat values measure

based outcomes focused solely on reducing energy use, to one that values outcomes based on a range
of whole-building solutionsThere needs to be @t to standardizederformancebased metricand
labelingacross 4 policies and programs
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1.1. Expan@uilding Decarbonizatidreadership Capacity

Washington state government will need to increase its role in energy planning, energy code
development and program implementation for the state to mgetenhouse gakmits. A large degree

of the leadership, research, analysis, and planning for the current Northwest energy efficiency industry
is conducted at the regional level in connection with the regional power planning process required by
the 1980 Northwest Powekct® Energy efficiency in buildings is evaluated as a least cost resource. The
regional efficiency framework is not designed around a rapid decarbonization imperative. Washington
State needs to significantly augment its institutional infrastructure and funthrdecarbonize its

building stock.

For example, in some other states a state energy office, such as the California Energy Commission (CEC)
or the New York State Energy Research and Development Agency (NYSERDA), plays a substantial role in
energy plannig, energy code development, program implementation, etc. This work is funded through
public benefit charges added to utility rates rather than using state general funds.

Actions;

A To support the design and development of a building decarbonization grityework, the
state should expand and clarify roles and responsibilities for a state energy office, other state
agencies, and work with regional organizations to align energy efficiency research, planning, and
market transformation efforts.

A To further agment institutional decarbonization capacity, the state should fand align with
efforts of existingorganizationsand alliances including workforce and equity organizations.
Additional resources are needed to engage communities and workers in theestatgy
strategy recommendations, so that those stakeholder groups can identify how to best engage in
subsequent regulatory processes.

A The state should support a regional assessment of the effectiveness of utility energy efficiency
investments in measurbased programs and explore strategies for how utilities can deliver
deeper energy and emissions reductions with similar levels oftrased funds.

1.2.Establish Cledfnergy Utilization an@reenhouse Gdsmissions Limits for Buildings

To operationalie the 2050 and interim building sectgreenhouse gasmission limits, the state should
legislatively establish clear buildiggeenhouse gasmission limits for all building use types. The limits
should include a general phased timeline for achievingéoergy, zeregreenhouse gastandards for
existing buildings, and zernergy, zer@reenhouse gastandards for new buildings. This must be
supported by research and development of mandates, programs, and market transformation efforts.

Energy efficiency is a prominent feature of all carbon reduction strategies. Establishment of energy
utilization targets for all buildings should be developed to inform least cost approaches. This combined
with DER resourcesill enable the zereenergy stadards.

For example, to achieve the market transformation and retrofits required to meet gtaenhouse gas
limits, zereenergy expectations should be programed for all applicable buildings, which is most new

84 BNorthwest Power Aét(Northwest Power and Conservation Council, n.d.), https://www.nwcouncil.org/reports/columbia
river-history/northwestpoweract.
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construction and targeted existing hdings that support grid resources at the least cost. Most new

buildings must operate at zerenergy and carbon by 2030. Existing buildings must meeelmvgy

and, to the extent they provide a least cost resource, zero energy standards bypddtuted Energy
Resourcestandardscould be developefbr buildings that are not programed to meet zero energy but

could incorporate onsite generation. It is critical that the state provide a simple and cleagezergy

building framework to guide the transitich ¥ 2  a KAy 3d2y Qa 2@SNI tf LIR2NITF2f A

Action:

A To provide clarity on the end state for most buildings, zenergy energy use intensity (EUI) and
greenhouse gamtensity (GHGI) endpoints should also be developed for all building sector
segmentst  singlefamily, multifamily, and various commercial building types. The first round of
EUI targets the state has developed for commercial buildings above 50,000 square feet for
2 3KAy3dG2yQa odaAf RAy3d SySNHeE& LISNFdreehohandS aidl yR
provides the basis for subsequent editions of the standard.

Standards recognize the efficiency of groups of buildings. Geographically coordinating these standards
and limits can enable more efficient, networked approaches to reducing enseggnd emissions. For
example, if buildings with complementary energy profiles (i.e., one requiring heating while the other
requires cooling) in close proximity are obligated to meet the same stringent building performance
standard in the same time peudp networked solutions such as thermal microgrids, centralized heat
pumps, or other district solutions can be us&dhis approach is applied in the state building energy
performance standard. Such networked solutions can reduce overall costs whilengrdathand for

skilled workers, including plumbers and pipefitters who might otherwise be at risk of losing jobs as
buildings reduce gas use.

1.3.Develop a Detailed Washington Building Decarbonization Plan

This state energy strategy lays outigh-level framework and set of policy recommendations for the
building sector. But the state needs a building decarbonization plan to identify a more detailed strategy.
C2NJ SEFYLX S5 /|t A TZrbiyives iz LED develSpraalétaledtratedyfioreduaeo H
building sector emissions by 50% by 2030. The California plan must ideltaded building

characterization, segmentation, technical and fiscal analysis

Action:

A Washington State should develop a state decarbonization plan for bgsidirhe plan should
include details for reaching each county in the state with a focus on equity and inclusion. The
LX Iy OlFy fS@SNI IS NBIA2YyIlf LAFYyYyAy3a STFF2NIlia o
(Power Council) regional power planning aniaignd should be revised every five years in
conjunction with the regional power plan schedule.

(F

85 Amazon headquarters in Seattle, Stanford SESI project, and others

86 Betony Jones and Nikki LukBjstrict Energy Decarbonization: Addendum to California Building Electrification Workforce
Needs and Recommendatian@JCLA Luskin Cen for Innovation, Inclusive Economics, November 2019),
https://innovation.luskin.ucla.edu/wgontent/uploads/2019/11/California_Building_Decarbonizatiaddendum.pdf.

87 Zeroemissions buildings and sources of heat energy (Chapter 373).
https://leginfo.legislature.ca.gov/faces/billTextClient.xhtml?bill_id=201720180AB3232
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A In addition to a building decarbonization plan, Washington should develop an electrification and
heat pumpprogramto electrify the building sectorA plan musbe developed to design such a
program using the least cost and most strategic approattie addressing equity and market
capacity considerations.

1.4. AligrMandates, Programsind Market Transformaticaround Performance Outcomes
Transformationathange in the building sector will require utility rab@sed funds to be leveraged in

service of more simplified, performand@sed decarbonization programs designed to interconnect with

a comprehensive suite of state building performance standards @fiSHnergy codes. An approach to
interlocking the design of mandates, programs, and market transformation should be at the heart of

2 3KAy3dG2yQa odAft RAYd RSOFINDB2YATFGAZ2Y LREtAOE FTNIY
subsector, such as the resitéal or commercial sector, they can act as the key levers for reducing

energy use and emissions on a schedule.

Action:

A Performancebased mandates should be structured as the critical path for each building
aS3ySyid G2 YS SenherdyBn8 zeitcirboi Suiliing thrgeid.RJtility programs and
market transformation efforts should then be designed to directly align with and support the
success of the mandates in drawing down energy use and emissions, while prioritizing support
for low-income and otler vulnerable customers.

A TR2LIG I O02YY2y afl y3dzZ 3S¢ | ONRaa LRftAOASAE | yR
attribution, energyfgreenhouse gaseductions, and determination of least cost approaches.
Standardized definitions of energy use intensity (Egenhouse gamtensity (GHGI}argeted
end states for net zero energy agdeenhouse gasmissionsand other metrics will support
interconnectivity across codes, standards, programs, and matkgort strategies.

A Include specific energy ampleenhousayasemissions limits in each state hiing energy
statute and/or rule.

For example, if the energy code and the BPS are designed to achieveneegy and zer@arbon

commercial buildings on a specific timeline across the new and existing commerldaidstock, all

related energy efficiency programs should be supporting achievement of the BPS, including commercial
utility programs and market transformation and strategic energy management programs. Programs that
do not support achievement of the BRSB,conflict with it, should be discontinued.

This policy framework responds to the scale of structural change in the building sector required to meet
0 KS agieéntioBs® gasmits. Currently mandates, programs, and market transformation are not
driventoward zereenergy, carbomeutral endpoints and are therefore fragmented and lack the

capacity for transformational change or for correcting for historic inequities. With 10 years to
completely transform the market, all mandates, incentive programs, aacket transformation efforts

must be marching in unison toward a specific goal.

By aligning program and market transformation design withgreenhouse gakmits, the rest othe
policy ecosystem can develop a natural gravity toward building decarbanmizdtis level of alignment
provides a solid foundation for planning for economies of scale, predictability, market and workforce
development, and equitySubsectiorError! Reference sarce not found.includesa more detailed d
escription of how to apply this approach in policy and program design.
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1.5.Center Equity iBuilding Ef€iency and Electrification Policies

Toensure thatenvironmental and social justice (E&¥nmunities do not continue texperience the

brunt of climate change impagctpolicies designed for the building sectoustprioritize transition for
those communitiesHistorically, clean energy solutions, inclugimooftop solar and energy efficiency
have focused on benefitting higher income communities, placing less importance in investing in ESJ
O2YYdzy A (A S&RIombtMg thealdvelopraeyitdf affordable, quality broadband in areas or
households without aess is critical.

ESJ communities have not only suffered from disinvestment and lack of demiaglong power, the
inaccessibility of clean energy opportunities and benefits results in an effective market subsidy for the
wealthier residents who do accessch opportunities like incentives or natetering. Due to policies

such as redlining and other racist®@entury housing policies, communities of color often live in older
housing stock that poses health, adaptability, and resiliency implications aradtaremore energy
intensive. Therefore, centering equity for building decarbonization must focus on reducing future harm
and redressing past harms in ESJ communities by prioritizing opportunities and benefits-ifocdave
households and ESJ communities.

Energy efficiency programs have focused primarily on reducing energy use or costs, while in many cases
ignoring the cebenefits of improved resiliency androlate adaptability. Building electrification (BE) and
energy efficiency policiesnd programs shad enable equitable outcomes for ESJ communities,

including improvements in public health outcomes, increases in energy affordability, and making homes
more comfortable.

Action:

A2laKAy3aiz2yQa o0dAfRAY3I RSOFND2yAT FGA2Y &aidNI(GS3e
to ESJ communities. They are required to coupleemergy policy with energy policy, such as
energy efficiency mandates that protect against increases in eawlihg to displacement and
support workforce development efforts to ensure equitable access to cdraek jobs in and
beyond building decarbonizatios KS &G 6§SQ& 2SI GKSNAT FGA2y tf dza
prime example of an initiative that couplesergy and health policy to improve home
environments for low incomaouseholds This program partners with community health
education partners to recruit clients and provide follow up assessrfértte pilot program
served mostly singlamily householdswith children with asthma through eight agencies across
the state. Thestate should expand this succesgfubgram as part of a broader strategy to
reduce energy burdeand improve health outcome®r low-income householdsnpacted by
the COVIEL9 pandenic. Buildingdecarbonization efforts shouldperationalizethe three
dimensions of equity during the policymaking process, i.e., structural, procedural, and
distributional(See section Building an Equitable and Inclusive Clean Econofhe first step

8Deborah A.&y (i SNE { SNEA2 /FadSttlry2as FyR 5FyASt ad YIYYSYysS a45Aial
P'YAGSR {GFdSa 0 &Natwe SDSainabifitR n® Ti(Bayuard®201i9% @6, https://doi.org/10.1038/s4189D18

0204z.

8962 S GKSNAT FGA2y tfdza | SIf0GK 62EblUzZé 2l aKay3adzy {dFdS 5SLI N
https://www.commerce.wa.gov/growinghe-economy/energy/weathedationand-energy
efficiency/matchmaker/weatherizatioplus-health-wxh/.
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of this process must be understanding the specific needsidra toaccessing decarbonization
programs, and the current level of knowledge held by ESJ commufiities.

1.6.Create &Building Decarbonizatioraaand Communication Platform

All technical change is social change at its headuiring human beingand human systems to interact
and organize in new ways to deliver new outcontasnce he Washington building decarbonization
frameworkmustrecognize the primacy of learning and communicatiotransformationakocial
change.

Support for he differentactors in the residential and commercial sector ecosystemygaires a explicit
change management lens with an emphasis ondag, analysidearning and communication
infrastructurenecessaryo adapt and truly align around common goatreating a bilding

decarbonization data and communication platform including standardized nomenclature, metrics, and a
central website for research, analysis, planning, tracking, and evaluatiald supportthe state

greenhouse gaseduction goals by providing stasgencies and other stakeholders with a common
sourceof information. This platform would make it easier for state agencies, policymakglises, and

local governments to align mandates, programs, and market transformation efforts.

Actions:

A The state Bould implement a building energy data platform to inform state building policy. As a
starting point the state should consider collaborating with the Power Council and the Northwest
Energy Efficiency Alliance (NEEA) on building engrggnhouse gasandcharacteristics data.

For example, baseline data from state benchmarking and performance standard mandates could
feed into regional market characterization and power planning efforts. In turn, the data

assembly and analysis from the power planning procest#d be structured so that Washington
State as well as local governments can draw on it for decarbonization planning and policy
design.

A In addition, Washington State needs an accessible tool for assessing the enegrgeamubuse
gasimpacts of various glicies. This type of resource assessment tool is used by utilities to
conduct conservation potential assessments and is based on the Power Council methodology
and inputs. The 2021 Northwest Power Plan is currently under development and the 2026 plan
will be released in five years. Washington State should align the development and maintenance
of its building decarbonization data and communication platform with the development of the
regional power plans.

1.7.Regulate Utility Performance Outcomes

Washingtm utilities are in a unique position fgay a significant role in takirguilding decarbonization

to scale.They work within an existing energy and conservation planning framework and have
programmatic mechanisms for reducing energy use. And, by virtue of their customer base they also have
direct relationships with every residential and commercial buildindpénstate.

As part of its building decarbonization policy framework, the state should develop new utility regulation
and program requirements that incentivize utilities to achieve economies of scale to get whole buildings,

90 ¢Equitable Building Electrification: A Framework for Powering Rets@iemmunities (Greenlining, Energy Efficiency for All,
2019).
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neighborhoods, and cities in thredervice territories on a path to carbon neutrality and grid
optimization. Potential policy options for accomplishing this in the building sector include:

Use performance incentive mechanisms to align utility investments with social policy goals
and incantivize innovative, scaledp program designs for outcordgased, zero energy,
whole-building, and electrification programs. Develop strategies for achieving similar
outcomes with publicly owned utilities, for example as part of CETA implementation.
Revisecosteffectiveness tests to account for higher social costs of carbon and-seotw
avoided costg for expensive alternatives such as bio and synthetic fuels for transportation
and industrial sectoapplicationst and to encompass a fuller range ohet benefits
associated with electrification, distributed energy resources D&iRshealth impacts.

Work with regional organizations to establish decarbonization as a central framewaork for
pursuing deeper energy efficiency savings and ensuring a retigitenal power supply

within a context of policydriven electricity load growth and expansion of ceffective
efficiency.

Require utilities to include a larger ratio of performadussed whole building programs and
strategic energy management prograneefised on meeting 2050 zero energy and carbon
targets in alignment with the state energy code and BPS and electrification efforts.

Extend the planning horizon of integrated resource plans and conservation potential
assessments through 2050 and ensurattttilities identify a longerm approach to using
utility programs to achieve portfolievel building decarbonization goals established by the
Washington Utilities and Transportation CommisgidiG.

2. Maximize Energy Efficiency and Electrificatidduidings

The economywide decarbonization path with the least societal costs requires a 95% reduction in
building sector emissions and a 26% reduction in overall energy use by 2050. If Washington
accomplishes these goals, the building stock in 205Mwithostly zero emissions with little onsite
combustion of fossil or renewable fuels. This change will translate into healthier, more resilient homes
and businesses.

Currently, electricity contribute7% of building emissions, natural gas contribUuié%o,with a
combination of diesel oil, propane, anther fuelscontributing the remaining 7% (Figurel4) based on
the assumptions in the decarbonization model

Figurel4. Distribution of Building Sector Emissions by Fuel Type
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Building Emissions by Fuel Type
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Implementation of CETA wikduce the electricity emissions to carbon neutral by 2030. The DDP
modeling forecasts thdah the business as usual case natural gas will contri®é&of building sector
emissions in 203@vith the remaining emissiorstemming from liquid fossil fuels drbiomass.

2 3KAYy3JG2y Qa O2 NFRts gieénNdude §ainits ifust fdduy dd Setirikgyadd replacing
equipment in buildings andchieving deep energy efficiency savings to reduce electric loads and offset
the need for expensive RNG. With existing policies, such as the energy code and building energy
performance standard, Washington has a good foundation for making this trangittamever, these
policies, along with existing utility programs, are not designed to deliver the level of market
transformation in terms of the increased sales share of high efficiency technologies and electrification
implied by the DDP modeling and will i@ enough to meet the 2030 and 20§B:enhouse gakmits.

To meet these limits, Washington will need a comprehensive suite of revamped and new policies that

put each building sector on a trajectory to meet 2030 and 2050 limits. Policies should urdddedgs

the challenges this transition poses for sintdenily, multifamily, various sizes of commercial buildings,
private/public ownership, rural/urban locations, and ESJ communities. This strategy flows from the

proposed building decarbonization politpmework described above and is designed to reduce the risk

of locking in carbon emitting technologies that mimpact2 | & KA Yy 3 2 y Q & gréedhauselgase (2 Y
limits. The strategy includes the following key components to support the developmenbbiiatr

policy and market ecosystem for each sector: performance disclosure, mandates, complementary utility
programs, accelerated market transformation, and financing.

To increase the resiliency of the building stémkthe people who inhabit these buildjs, it is

imperative that there is consideration of coupling of energy policy with affordable housing, public health
andantiRA a LX | OSYSyid LRtAOAS&Ed Ly 2yS SEFYLX ST bSs |, 20
Community Protection Act sbuilding electrification law that has provisions for affordable housing by
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Fff2¢Ay3 mstal fraRdrihed energy 2ongervation measures instead of meeting thétaps

With this provision, the law ensures that building owners do not increases terneet the high upfront

costs of meeting energy caps with deep retrofits. Additional options for maximizing implementation
efforts while minimizing rent increases should be explored.

Energy efficiency and electrification programs need to be focusetktwaloping metrics, such as public
health outcomes to track the progress on increasing equitable outcomes for ESJ communities, especially
since there is a known gap in data available showcasing the efficacy of building electrification efforts in
these comnunities.

2.1. Adopt Commercial and Residential Statewide Benchmarking/Transfaregigm
Benchmarking and transparency programs require building owners to measure and report their energy
use, and in some casgseenhouse gasmissions. Current Washingtgolicies require transparent
benchmarking for public buildings and commercial buildagspoint-of-sale disclosure to potential
buyers. In addition, buildings above 50,000 square feet will be required to report energy performance
data to the state ever five years in complianagith the building energy performance standard.

Action:

A The state shouldapidlyadopt a more comprehensivaatewidebenchmarking and
transparency policyith annual reporting requirements for commercial and multifamily
buildings greater than 10,000 square feet. Transparent benchmarking and disclosure will bring a
large majority of commercial and multifamily buildings within an energy management
framework that can be fortified in the future with expanded building energy perforrean
standards and utility program incentives.

A The state should also adopt a residential performance policy with disclosure atqfesate and
at time of lease to tenants for rental properti€Bhe residential disclosure policy should be
combined with futwe retrofit requirements via a performance standard. Hbate can also use
energyuseperformance datasetto track progress against decarbonization targets, to support
more datadriven decision making, and to inform regional power planning and decawditamz
measure development.

A The state should disseminate information to be operationalized through training programs for
local and tribal governments, so they are able to use their knowledge and relationships to
ensure comprehensive compliance.

A To ensurehat affordable housing units in Washington are able to comply with the building
performance disclosure policies, there should be flexibility in compliance timelines, a no rent
increase clause, and targeted education and training programs. Funding ogpiecific to the
needs of affordable housing should also be developed.

A Furthermore, it is highly recommended that education and training programs be designed to be
delivered in multiple languages.

91 Alexis Saba and Jeffrey Graadidtew York City Council Considers Amendment to Local Law 97 Affordable Housing
Provisiong, June 1, 2020, https://sprlaw.com/neyiork-city-councitconsidersamendmentto-locataw-97-affordablehousing
provisions/.
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2.2. Strengthen and Expand Energy Codes and Standards

BFSNHe O2RS&a FyR adlyRIFINRAE aKz2dZ R 0S GKS O2NB St SY
electrification policies. With less than 10 years to transform the market, they must be strengthened,
accelerated, and extended to most segments of the Washingtolding stock. Voluntary state and

utility programs are supportive policies that can help pull and develop the market, but mandates like the

energy code and building energy performance standards are better positioned to deliver complete
transformation ofthe building sector on a predictable schedule. For example, the energy code applies to

almost the entire new construction stock and most retrofits across all building sectors and segments.

2 aKAY3i2y Qa8 OdzNNBy G .t { &K geddinig sijfre BalagSigfiRSR (2 |
buildings less than 50,000 square feet. With the addition of a residential performance standard, a large
YE22NRGe 2F 21 aKAaAy3ad2yQa yS¢ yR SEA&GAY3T o6dzAf RAY
energy and carbon b050. The market would benefit greatly from the predictability afforded by

carefully structured, funded, and implemented mandates coupl@ti comprehensive market capacity

support in the form of design guidelines, technical training and assistancenandfacturer and supply

chain development.

Both the energy code and tH&PShould be revisetb achieve explicigreenhouse gasmission limits

and energy use intensity targets for residential and commercial buildings. During the develop of each
new ediion of the energy code and the BPS, the energygmednhouse gasmission reductions should

be evaluated to estimate the impact of proposed revisions in terms of overall reductions against building
sector targets and market development implications. Cadd standards rulemaking bodies should be
required to adhere to the performance objectives.

2.2.1. Energy Code

In 2009, the Washington State Legislature passed a law requiring residential and commercial buildings
built to the 2031 code to achieve a redian of 70% in net energy use compared to the 2006 energy
code®?In 2014, the Governor issued an executive order requesting the State Building Code Council
(SBCC) to accelerate this timelfi@he SBCC has made steady progress, but has not fully acttieved
required reductions, let alone accelerated code development. Residential energy code development is
simply on track, but commercial energy code adoption is behind sché&t&elative to zero carbon
emission, codes have just begun to addrgs=enhaise gaemissions. A concentrated effort to move

more buildings to high efficiency space and water heating will be required to meet this requirement.
Incremental improvements in code for fossil fuel buildings will not achievgbenhouse gas

emissions limits.

The current code trajectory will not deliver zesoergy, fossifree new construction by 2030. The first
reason for this is that the 70% mandate includes both efficiency and onsite renewables, making it
essentially a neB0, not a netzero code endpoint. In addition, due to the twear duration between

the edition year and the effective date of the code, plus a typical three to five year timeframe from

92 6Residential and Nonresidential ConstructioEnergy Consumption Reductieri,9.27A.16& (2009),
https://apps.leg.wa.gov/rcw/default.aspx?cite=19.27A.160.

93 Jay InsleedEXECUTIVE ORDER4:AVashington Carbon Pollution Reduction and Clean Energy Ad®iaim, L. No. 1eD4
(n.d.)(Executive Order 184, 2014)

94 Modeling the Washington State Energy Ce@806 & 2018 Baseline Energy Consummptidcotope), accessed November 2,
2020, https://sbcc.wa.gov/sites/default/files/20200/SBC@aselineStudy_Revised_FINAL_Report_ATR08.pdf.
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commercial building design to construction and operation, buildings built to thé 268e will not meet
building decarbonization targets until the mi late 2030s.

Local jurisdictions in Washington State have expressed interest in adopting energy code requirement
that provide greater energy savings than the state code. Known as stretch codes, this option is used by
local jurisdictions in Massachusetts to advance ggarodes where markets are ready.

Action:

A To achieve the 203@reenhouse gasmissions targets, the energy code should be accelerated
to become zero energygerocarbonandall-electric no later than the 2027 code.

A Provide a tiered path with local ¢ipns for stretch codes starting with the 2021 code. As a part
of this change, the state should remove the residential maximum code policy restricting
jurisdictions from adopting more stringent residential codes. Washington allows jurisdictions to
adopt mae stringent commercial codes and this flexibility should be extended to the residential
code. This change is also critical for existing buildings because the maximum residential code
policy can be interpreted by some jurisdictions to restrict the adoptibresidential
performance standards and retrofit requirements for existing homes.

A Modify the statute to assure the SBCC adopts codes meeting the energy efficiency and
greenhouse gaemission requirements. Create binding interim targets for the SBCC.

A The state should also make changes to the energy code development process to make it more
inclusive, holistic, and synchronized with equity policies.

A Fund theDepartment of Commerct leadthe technicalresearch andievelopment othe
energy codeincludinga stepped frameworland manualdo achieve zero energy, alectric
construction by 2027including significant stakeholder engagement and worksliopthe
framework andn the year leading up to thEBCC adoption procefgs each code cycle.

A Ensure sstainable state funding for energy code design and implementation, including
research, analysis, technical road mapping, code design and development, technical and fiscal
impact analysis, training for compliance, enforcement, and technical assistance.

A Erhance energy code enforcement through direct support to local government or through
alternative enforcement mechanisms such as thpedty plans examiner and inspectors or Labor
and Industryenergy codédnspections for commercial buildingSreate state galification and
certification procedures for these professionals.

A Change thenergy codalevelopment timeline to allow at least one year between the adoption
of the code and the effective date so that utility progrgraesmpliance and enforcement
trainers, andthe market can adequately prepare fand support the code rolloutTo meet
greenhouse gaseduction timeline this requires moving up the code development period, rather
than extending it.

2.2.2.Building Performance Standard

The Department of ComBINOS A& A OKSRdzf SR (G2 O2YLX SGS GKS NXz S\
statewide BPS for commercialildings® Themandate applies to commercial buildings greater than

50,000 square feet. This standard requires building owners to develop and imglamenergy

9 Doglio et al.gConcerning Energy Efficientfub. L. No. 1257 (n.d.),
https://app.leg.wa.gov/billsummary?BillNumber=1257&Chamber=House&Year=2019.
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management plan and an operations and maintenance plan and when the building performance
exceeds a specified energy use target, adopt all cost effective efficiency measures. This standard will be
updated in 2029 and must be updated every fpgars thereafter. The BPS will be the first edition of the
mandate with a 2026 compliance year for the first cohort of buildings. This is preceded by an early
adoption incentive program beginning in July 2021.

First priority is to continue to ramp up supi for implementation of the BPS. This includes continued
development of education and deployment support actions. Further, considering thedomgnature

of commercial building capital improvement planning, the state should provide additional infamati

to set expectation for future editions of the BPS and encourage early adoption of more rigorous work.

Actions

A Continue to support program development and implementation efforts of the existing BPS.

A Continue to develop funding opportunities for baplablic and private building owners through
enhanced state or utility programs, CPACER financing or other identified methods.

A Modify the standard to deliver more certain and robust outcomes. Require the cost
effectiveness test to include the social co$ttarbon as a building owner cost or require the
energy use intensity targets be met regardless of cost effectivenessgraddhouse gas
intensity targets consistent thgreenhouse gakmits.

A Develop astepped2050BPSrameworkincluding targets for all subsequent BPS cyeles
technical roadmapanda market transformation strategy for getting existing commercial
buildings to zero energy, zero carbon by 2050.

A Incorporate mandatorgreenhouse gasitensity reporting and targetsto the 2030 BPS and
require heating, hot water and cooking equipment replacements to be zero carbon.

A Extendthe BPS of covered buildinggsincludemultifamily buildings and all buildings greater
than 10,000 square feeAdoption of the energy managemeat operations and maintenance
requirements could be adopted soon, with energy use intensity targets and implementation of
measures following in 2030.

A RequireBPSnergy management plans to includérad ngtrategyé to become zereenergy and
zero-carbonby 2050 or sooner, including an assessment oftlifele costs associated with
delaying plan implementatian

A For newer buildings, ensure BPS energy use intensity targets are consistent with energy use
outcomes for each code development cycle. Support tliils good analysis of projected code
outcomes.

A The state shouldesign training programs for energy audits with requirements to hire from ESJ
communities

2.2.3.Residential Performance Standard

Voluntary utility programs in Washington have made incremehtd LIN2 @dSYSy Ga G2 GKS adl
residential building stock mostly via meastrased programs. However, after nearly 40 years of wility

driven upgrades, there are still many homes that do not meet reasonable efficiency standards. Existing

homes across the ate still have significant air leakage, poor ventilation, low levels of insulation.

Residential occupancies predominantly use either inefficient electric resistance or natufabdas

equipment for space and water heating.
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The 201Residential Building Stock Assessment (RBSA) of-fngjlg homes, 52% of Washington

homes use natural gas space heating, 4% liquid fossil fuels, 2% wood and 42% use electricity. Only 15%
of singlefamily homes use heat pumps as a primary heating solieen after 40 years of utility

efficiency program efforts, opportunities to improve efficiency and reduce carbon emissions remain.

This is particularly true for gas heated homes and rental properties. Washington must build a high
performing residential eosystem of policies and market forces for all residential segments, with the
capacity to deliver deep transformation of homes across the state.

Action:

A The state should adopt a mandatory residential performance standard as a catalyst to scale up
the restential retrofit market and meet this challenge. The standard should be developed with
comprehensive equity and workforce provisions to focus heavily on both rental and ewner
occupied homes. In addition, the standard will need to identify and take intoust¢he unique
opportunities and challenges faced by various residential segments such as manufactured
housing and multifamily buildings.

The state should customize the standards for affordable housing anestabilized units to
reduce displacement ahenable streamlined compliance
Integrate benchmarking requirements into qualified allocation plans (QAPS) that
determine low income housing tax credit (LIHTC) allocatfons

For example, New York City has standards that are weaker for buildings with rent
regulated apartments due to concerns that performance standards would lead to higher
rents¥’

With equity and workforce provisions, the standard would be a key strategy for reducing the energy
burden and improving health outcomes of Washington citizersranst be structured to drive
economic development in every county in Washington. The significant scale of the effort could be
particularly helpful in rural parts of the state where historically the demand from voluntary retrofit
programs has often been tolow to build up an effective contractor base and supply chains.

The residential performance standard would build upon the residential performance disclosure
discussed above by adding in a retrofit requirement designed to progressively transition rotoas t
energy, alelectric operation. The retrofits should be triggered by home sale and lease events and
should be tightly integrated with ramped up utility labeling and retrofit program offerings. The standard
will significantly drive demand for utilifgrograms which, along with third party implementers, should
take on the bulk of the technical assistance and enforcement necessary for compliance.

The metrics for assdiased performance labeling from the residential performance disclosure should be
determined and standardized within the energy code and the residential performance standard as well
as across utility programs, real estate transaction structures, and financing mechanisms so the policies,
programs, and market actors can speak the same largaad synchronize to rapidly transition the

building stock.

9 Andrea Krukowski and Andrew BuiEnergy Transparency in the Multifamily Housing Sector: Assessing Benchmarking and
Disclosure Polig(Institute for Market Transformation, 2012).

97 Steven Nadel and Adam Hing#andatory Building Performance Standards: A Key Policy for Achieving Climate Goals
(ACIEE, June 2020).
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At a programmatic level, the state should support the development of residential technology hubs,
education and training opportunities, and manufacturing and supply chains in strategic aress te
state to ensure effective implementation of the standard in terms of market acceptance, adaptation,
and delivery of performance outcomes. The state should partner with real estate and lending
organizations to develop industtpargeted technical asstance and training, system integration, and
turnkey financing mechanisms. Financing mechanisms should include zero interest loans, energy
transition tax credits, and lovncome loans with state repayment guaranté@#n addition, énding
mechanisms shdd take deferred maintenance into consideration. Thissgaificantissuein the low-
and moderateincomemarkets

2.3. Lead by Example with State Capital Proggxtenhance Energy Management and O&M
Programs

The state capital budget provides funding for new construction, major renovations and minor works
projects in the public sector. This includes projects for state, local and tribal government, higher
educationand K12 schools, low income housing, and Aaofit institutions. The state legislature has
placed numerous requirements on capital budget recipients to improve energy efficiency and reduce
greenhouse gas emissiarGiven the service life of new buildis, major renovations and most minor
works projects, every current project has the potential to help meet the 2fid@nhouse galimits.

Executive Order 201 created the State Efficiency and Environmental Performance (SEEP) Office. SEEP
works with stateagency partners to achieve reductions in greenhouse gas emissions and eliminate toxic
materials from state agency operationghe SEEP Office should continue to be leveraged to:

1 Support and guide state agency efforts related to electric vehicles (Eésyyegtficient and
zero energy facilities, sustainable purchasing and clean electricity.

{1 ldentify and pursie opportunities to fund coseffective improvements in state agency
environmental performance.

The state should further develop requirements forsadite capital funds for buildings within the
constraints of meetingreenhouse gasmissions limits. This includes achieving zero energy and zero
carbon emissions targets for new construction, very efficient outcomes for renovation, and
electrification ofspace heating, water heating and commercial cooking applications when they are part
of major or minor projects. Renovation of district heating and cooling systems will need to be
implemented with longerm greenhouse galmits in mind.

Further, to assurall facilities and sites have a plan for operations, maintenance and renovation
consistent with thegreenhouse gasmissions limits, energy plans and operations and maintenance
plans should be developed and implemented consistent with the requirementseditate BPS. The BPS
energy management and O&M provisions could be adopted for smaller buildings.

Early adoption of these actions will be the leaett approach to meeting thgreenhouse gasmissions
limits. It is far less expensive to build within t(peenhouse gasonstraints as projects are developed
than to adapt systems later. To achieve sasgjragtion need to be incorporated into the capital budget
early.

98 Nadel and Hinge.
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Capital funds allocated to school districts, local or trilmalegnments low-income housing organizations
should include requirements for construction consistent with achiegnegnhouse gsemissions limits.

¢KS adFGS 9ySNHe {SNBAOSa t SNF2NXIYyOS /2y iGN OlAy3

could also be used to enhance local participation.

State and local government lease a substantial amount of building space. Expectatiperformance

should be established and implemented. For the following actiassume all capital expenditures will
be made to buildings and systems that are in operation well into the future, and that thdyas#ined

with clean electricityor other zeracarbon fuels

Actions:

Desigrall news publiduildings to be all electriandzero carbon.

Existing building renewal which includes minimizing building energy loads through building
improvements and converting from carbdrased fuel systems tall electri¢zero-carbon
emission systems.

For district heating and cooling systemdgdeess the total efficiencgnd carbon emissioaf

the systemsand the buildings theyesve. Determine whether to renew or abandon them
Achieve zergreenhouse gathrough efficiency and fuel choice.

LyOf dzRS GKA& FLILINRIFOK Ay SIFOK dzyAld 2F adl ds

schedules for achieving the requirements that state government meet the statewide
greenhouse gas emission targefsr/oid lost opportunities by implementing a rigorous
approach on all projects, large and small. Provide the funding necessary to implement these
requirements.

Implement robust energy management and operations and maintenance programs for each
building orsite consistent with the state BPS. Energy management plans should include
maintenance and renewal action that will result in zgreenhouse gasmissiors.

Pursue building efficiency in all parts of the state to ensure decarbonization for rural public
buildings through funding allocations

Prioritize decarbonization of public buildings, specifically public schools and hospitals in ESJ
communities

2.4. Aligrtility Programsvith State Mandates

The state energy strategy envisioned here would result, iy8& Ay GKS odzZ { 2F 21 &aKA

stock being covered by state mandates, including policies such as performance disclosure requirements,
the energy code, and the BPS. In addition, the mandates will be structured to progressively reduce
energy use ath carbon in buildings with an ultimate endpoint of carboeutral and zero to lovenergy
buildings by 2050. Utility programs and regulation must be reimagined to dramatically reduce energy
and emissions within this new whole building, endpoint driven crte

2410 £t tNRINIFYa .SO2YS aG9FNIeé& ! R2ZLIGSNE +SNBRA2YaA
As discussed above, the energy code should be accelerated and strengthened to-eneeyp by the

2027 edition. This leaves only three additional, thyear code cycles (2021, 2024d52027) for

utilities to help drive new construction emissions and energy use to zero. Although, the energy code
does not exclusively focus on whole buildings, the BPS includes more stringent EUI targets for newer
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construction. These BPS targets compleitbe energy code with outcombased performance
requirements enforced at the state level.

As a result, the design and construction of commercial buildings, and the utility programs that support
them, will need to be increasingly tied to outcomes. Comnatireew construction programs should be
structured to exclusively provide incentives, along with design and technical assistance, for the
development of alelectric, zereenergy buildings. Residential new construction programs should also
shift away fromincremental measures toward whelauilding, allelectric, zereenergy programs.

Similarly, existing commercial building utility programs will be increasingly out of sync with state
standards if they do not start to focus almost exclusively on strategioggrmanagement coupled with
whole-building, EUI and GH@liven, outcomebased program designs.

Action:

A To encourage a shift from meastbased programs to wholbuilding, performancéased
programs, the state should require utility conservation potehtissessments to include whele
0dzAf RAYy3 LINPINI Ya (GKFG FOKASGS || LINPINBaaAirogSte
savings, and require utilities to demonstrate targeted reductions in average residential and
commercial EUIs across their senviegitories. Measurebased programs will continue but will
0S FLIWX ASR O2yaAradaSyd ¢AdK ygreedhdosd gisinigsbasa O2 Y LINS
reduction plan.

2.4.2.Create and~und a High Efficiency Electrificatfmogram

A funding plan for a electrification program should be developed and implemented. It should include
funding by all building energy end uses, electric, gas and liquid petroleum through a public benefits
charge carbon fee, or economyide capandtrade program Funds will ballocated to end use

customers installing high efficiency heat pumps for space and water heating, converting gas cooking to
electric cooking, and other identified electrification opportunities.

A program that implements high efficienelectricspace andvater heating will impact the majority of
buildingenergy customers in the state. The majority of electric heating aktric resistance heating
equipment Gas heating and hot water systems will need to be replaced by heat pumps. Liquid
petroleum fuelswill also be required to adopt heat pump technologid.will need to convert to
electric heat pumps.

Current utility efficiency programs are siloed by fuel source. There are regulatory constraints that limit
funding crosssector fuel conversions in mgrcases. Liquid petroleum and transportationly electric

and gas customers fall outside of utility efficiency program scopes. program would overcome these
constraints by consolidating funds assigned for this purpose. This may result in an independent
customer distribution plan, or a program that operates through existing utility programs. Funding
distribution plans would include full consideration of lemcome and ESJ community needs.

Program implementation should occur as quickly as feasibleagkdest approach to meeting the GHG
emissions limits includes replacing systems when equipment fails and is in need of replacement. Other
program requirements would be considered for funding, including program administration, marketing,
workforce training and quality assurance. Implementation could be designed to complement the
strategy for phasing out gas distribution systems discussed in the subsection below.
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